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(57) Abstract: Compounds of the formulae (I) and (II), and pharmaceutically acceptable salts thereof, are found to be inhibitors of 
sensory neurone specific (SNS) sodium channels. They are therefore useful as analgesic and neuroprotective agents. Formula (I) & 
Formula (II) wherein, in the formula (1), Ri is an organic substituent, X| and X2 are direct bonds or spacer moieties, Ar is aryl or 
heteroaryl and Y is a substituted aminoalkyl group or a heteroaryl-, heterocyclyl- or phenyl-containing moiety and. in the formula(n), 
Ri, R2, R3, Ar and R4 are organic substituents. X is a spacer moiety and Het is a 5-membered heteroaryl or heterocyclyl group. 
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CHEMICAL COMPOUNDS 

The present invention relates to a series of inhibitors of the subtype of 
mammalian sodium chamiels known as Navl .8 or sensory neurone specific (SNS) 

5 channels. The Navl. 8 channel is a 1,957 amino acid tetrodotoxin-insensitive voltage- 
gated sodium channel. The sodium channel, nucleic acid sequences coding for the 
channel, vectors, host cells and methods of identifying modulators, are taught in US- 
A-'6451554. The a-subunit gene corresponding to this ion chaimel is referred to-as 
SCNIOA. The chaimel is described in more detail in Akopian ei al, (1996), 379, 

10 257-262. 

Mammalian ion channels are becoming increasingly well characterized, and • 
progress in sodium channel research has been summarized recently in Anger et al, J. 
Med. Chem. (2001) 44, 1 15-137. Sodium channels are recognised as valid targets _ 
for pain therapeutics, and blockade of sodium channels can be useful in the treatment 
15 of a range of pain syndromes (see for example Black et al. Progress in Pain Research 
and Management (2001), 21 (Neuropathic Pain: Pathophysiology and Treatment), 19- 
36), 

It has now surprisingly been found that compounds of the general formulae 
(I) and (11) set out below act as inliibitors of sensory neurone specific sodium 
20 channels. 

The present invention therefore provides the use of a compound of formula 
(I), or a pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for use in the treatment or prevention of a condition where SNS sodium 
channels are involved in the underlying mechanism of the disease or in producing 
25 symptoms that can be treated separately 




(I) 



wherein: 
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each Ri is the same or different and represents halogen, CpCs alkyl, Ci-Ce 
alkoxy, CpCe alkylthio, hydroxy, amino, Ci-Ce alkylaniino or di-(Ci-C6 
alkyl)amino; 
nisO, l,2or3; 

Xi represents a direct bond, -L-O-L^-, -L-S-L'- or -L-NR'-L'- wherein L and l! 
are the same or different and each represent a direct bond or C1-C4 alkylene 
group and R' represents hydrogen or Ci -C4 alkyl; 

Ar represents a 5- to 6- membered heteroaryl group or a phenyl group which 
is optionally fused to a 5- membered heteroaryl group; 
X2 represents a direct bond, -L"-0-, -L"-S-, L"-NR'-. -CO-. -CO2-, -S(0)-, 
-S(0)2-, -CO-NR'-, -S(0)-NR'- or -S(0)2-NR'-, wherein L" represents a direct 
bond or C1-C4 alkylene group and R' represents hydrogen or C1-C4 alkyl; and 
Y represents -L"'-NR'r" or a -(C-Ce alkylHS- to 10- membered heteroaryl), 
-(Ci-Ce alkyl)-(5- to 10- membered heterocyclyl), -(Ci-Ce alkyl)-phenyl, 
phenyl, 5- to 1 0- membered heteroaryl or 5- to 1 0- membered heterocyclyl 
group, wherein L'" is a C1-C4 alkylene group and R' and R" are the same or 
different and each represent hydrogen, C-Cs alkyl or phenyl, provided that 
(a) when Y is a 5- to 10- membered heteroaryl group it is other than a pyridyl 
group and (b) when X, is -0-, -S- or -NR'-, X2 is a direct bond and Y is a 5- 
to 10- membered heteroaryl group which contains 1 or 2 heteroatoms selected 
from N, 0 and S, the 5- to 10- membered heteroaryl group is attached via a. 
carbon atom which is not adjacent to a N atom,, 
wherein: 

the alkyl and alkylene groups and moieties in the substituents Ri, Xi, X2 and 
Y are unsubstituted or are substituted by 1 , 2 or 3 substituents which are the 
same or different and are selected from halogen, hydroxy, amino, C1-C4 
alkoxy, C,-C4 alkylthio, C1-C4 alkylamino and di(Cj-C4 alkyl)amino 
substituents; and 

the phenyl, heteroaryl and heterocyclyl groups in the substituents Ar, and Y 
are unsubstituted or are substituted by 1 , 2 or 3 substituents which are the 
same or different and are selected from halogen, Ci-Ce alkyl, Ci-Ce alkoxy, 
C,-C6 alkylthio, hydroxy. -NR'r". C-Ce haloalkyl. C-Ce haloalkoxy. C.-Ce 
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haloalkylthio, cyano, nitro, -CONR^R^^, -S(0)2-NR^R^ -COi-R^ -S(0)2R^^ and 
phenyl substituents, wherein R^ and R^^ are the same or different and each 
represent hydrogen or CrC4 alkyl. 

Also provided is the use of a compound of the formula (11), or a 
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use 
in the treatment or preparation of a condition where SNS sodium channels are 
involved in the underlying mechanism of the disease or in producing symptoms that 
can be treated separately 




wherein: 

Ri represents hydrogen, Ci-Co alkyl, Ce-Cio aryl, a 5- to 10- membered 
heteroaryl group, a 5- to 10- membered heterocyclyl group or a C3-C6 
carbocyclyl group; 

each R2 is the same or different and represents Ci-Ce alkyl, halogen, Ci-Ca 
alkoxy, CpCo alkythio, hydroxy, nitro, cyano, amino, (Ci-Ce alkyl)amino or 
di-(CrC6 alkyl)aniino; 

R3 represents hydrogen, CrC6 alkyl, or together with R4 represents a C2-C4 
alkylene group; 

R4 represents hydrogen, Ci-Ce alkyl, Ce-Cio aryl, C3-C6 carbocyclyl, a 5- to 
10- membered heteroaryl group, a 5- to 10- membered heterocyclyl group, 
. -(C1-C6 alkyl)-aryl, -(Ci-Ce alkyl)-(C3-C6 carbocyclyl), -(d-Ce alkyl)-(5- to 
10- membered heteroaryl), -(Ci-Ce alkyl)-(5- to 10- membered heterocyclyl) 
or, together with R3 represents a C2-C4 alkylene group; 
n is 0, 1,2, 3 or 4; 

X represents a -CH2-, -CO-, -SO- or -S(0)2- group; and 
Het represents a 5- membered heteroaryl group or a 5- membered 
heterocyclyl group; 
wherein: 
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the alkyl and alkylene groups and moieties in the substituents Ri to R4 are 
unsubstituted or are substituted by 1, 2 or 3 substituents which are the same 
or different and are selected from halogen, hydroxy, amino, C1-C4 alkoxy, Ci- 
C4 alkylthio, C,-C4 alkylamino and di(Ci-C4 alkyl)amino substituents; and 
the aryl, heteroaryl, heterocyclyl and carbocyclyl groups and moieties in the 
substituents Ri, R4 and Het are unsubstituted or are substituted by 1, 2 or 3 
substituents which are the same or different and are selected firom halogen, 
Cj-Q alkyl, Ci-C6 alkoxy, Ci-Cg alkylthio, hydroxy, nitro, cyano,.amino,.Ci- 
C6 alkylamino, di-(Ci-C6 alkyl)amino, Ci-Ce haloalkyl, Ci-Ce haloalkoxy and 
Ci-Ce haloalkylthio substituents. 

As used herein, a C-Ce alkyl group or moiety is a linear or branched alkyl 
group or moiety containing from 1 to 6 carbon atoms, such as a C1-C5 alkyl group or 
C1-C4 alkyl group or moiety, for example methyl, ethyl, n-propyl, i-propyl, n-butyl, 
i-butyl, t-butyl, n-pentyl, -CHEtz and -CH2CHMe2. 

As used herein, a C,-C4 alkylene group or a C2-C4 alkylene group is a linear 
or branched alkylene group. Typically, it is a methylene, ethylene, propylene, 
butylene (e.g. n-butylene) or-CH(Me)- group. Preferably it is a propylene group. 

As used herein, a Ca-Cio aryl group or moiety is typically a phenyl or 
naphthyl group or moiety. Preferably, it is a phenyl moiety. 

As used herein, a 5- to 10- membered heteroaryl group or moiety is a 5- to 
10- membered aromatic ring, such as a 5- or 6- membered ring, containing at least 
one heteroatom, for example 1, 2 or 3 heteroatoms, selected from O, S and N. 
Examples include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, furanyl, thienyl, 
imidazolyl, triazolyl, pyrazolidinyl, pyrrolyl, oxadiazolyl, oxazolyl, isoxazolyl, • 
thiadiazolyl, thiazolyl and pyrazolyl groups. Preferred heteroaryl groups and 
moieties in the formula (I) are 5- membered rings, for example triazolyl, imidazolyl, 
thiazolyl, thiadiazolyl. pyrazolyl and furanyl groups and moieties. In the formula 
(H), thienyl, thiazolyl, oxazolyl, imidazolyl, pyrrolyl, pyrazolyl, isoxazolyl and 
furanyl groups are preferred. 

As used herein, a halogen is typically chlorine, fluorine, bromine or iodine 
and is preferably chlorine or fluorine. As used herein, a said C-Q alkoxy group is 
typically a said C-Ce alkyl group attached to an oxygen atom. A said Ci-Ce 
alkylthio group is typically a said Ci-Cs alkyl group attached to a thio group. 
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As used herein, a d-Ce haloalkyl group is typically a said Ci-Ce alkyl group, 
for example a C1-C4 alkyl group, substituted by one or more said halogen atoms. 
Typically, it is substituted by 1, 2 or 3 said halogen atoms. Preferred haloalkyl 
groups include perhaloalkyl groups such as -CX3 wherein X is a said halogen atom. 
Particularly preferred haloalkyl groups are -CF3 and -CCI3. 

As used herein, a Ci-Ce haloalkoxy group is typically a said Ci-Ce alkoxy 
group, for example a CrC4 alkoxy group, substituted by one or more said halogen 

atoms. Typically, it is substituted by 1, 2 or 3 said halogen atoms. Preferred 

haloalkoxy groups include perhaloalkoxy groups such as -OCX3 wherein X is a said 
halogen atom. Particularly preferred haloalkoxy groups are -OCF3 and -OCCI3. 

As used herein, a C-Ce haloalkylthio group is typically a said Ci-Ce alkylthio 
group, for example a C,-C4 alkylthio group, substituted by one or more said halogen 
atoms. Typically, it is substituted by 1 , 2 or 3 said halogen atoms. Preferred 
haloalkylthio groups include perhaloalkylthio groups such as -SCX3 wherein X is a 
said halogen atom. Particularly preferred haloalkylthio groups are -SCF3 and 
-SCCI3. 

As used herein, a C3-C6 carbocyclyl group or moiety is a non-aromatic 
saturated or unsaturated hydrocarbon ring, having from 3 to 6 carbon atoms. 
Preferably it is a saturated group, i.e. a Cj-Ce cycloalkyl group. Examples include 
cyclobutyl, cyclopentyl and cyclohexyl. 

As used herein, a 5- to 1 0- membered heterocyclyl group or moiety is a non- 
aromatic, saturated or unsaturated C5-C10 carbocyclic ring, for example a 5- or 6- 
membered ring, in which one or more, for example 1, 2 or 3, of the carbon atoms are 
replaced by a heteroatom selected from N, O and S. Saturated heterocyclyl groups 
are preferred. Examples of suitable heterocyclyl groups include piperidinyl, 
piperazinyl, morpholinyl, pyrrolidinyl, tetrahydrofiaranyl, imidazolidinyl. 
thiazolidinyl, 1,4 dioxanyl and 1,3 dioxolanyl. Piperidyl and morpholinyl groups are 
preferred. 

For the avoidance of doubt, the orientation of the Xi moiety in the formula (I) 
is such that the right hand side of the depicted moieties is attached to the group Ar. 
Similarly, for the avoidance of doubt, the orientation of the X2 moiety in the formula 
(I) is such that the right hand side of the depicted moieties is attached to the group Y. 
When X2 is -CO2- it can represent either a -CO-0- or an -0-CO- moiety. 
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Typically, the alkyl and alkylene groups and moieties in the substituents Ri, 
Xi, X2 and Y in the formula (I) are unsubstituted or are substituted by 1 , 2 or 3 
substituents which are the same or different and are selected from halogen, hydroxy, 
amino, Ci-Ca alkoxy, C1-C2 alkylthio, C1-C2 alkylamino and di(Ci-C2 alkyl)amino 
substituents. Preferably, the alkyl and alkylene groups and moieties in the 
substituents Ri, Xi, X2 and Y in the formula (I) are unsubstituted or are substituted 
by 1 or 2 substituents selected from halogen, hydroxy, C1-C2 alkoxy and C1-C2 
alkylthio substituents. More preferably, the alkyl and alkylene groups and moieties 
in the substituents Ri, X,, X2 and Y in the formula (I) are unsubstituted. 

Typically, when a said phenyl, heteroaryl or heterocyclyl group or moiety in 
the formula (I) carries a nitro, cyano, -CONR'r", -S(0)2-NR'R^ -COjR", -S(0)2R" or 
phenyl substituent, only one of the substituents on the phenyl, heteroaryl or 
heterocyclyl group or moiety is a nitro, cyano, -CONR'r", -S(0)2NR'R^ -CO2R , - 
-S(0)2R'' or phenyl group. Further, the phenyl, heteroaryl and heterocyclyl groups 
and moieties in the substituents Ar and Y in the formula (I) are typically 
unsubstituted or are substituted by 1, 2 or 3 substituents which are the same or 
different and are selected from halogen, C,-C4 alk^l, C1-C4 alkoxy, Ci-C4 alkylthio, 
hydroxy, -NR'R^', C,-C4 haloalkyl, Ci-C4haloalkoxy, C,-C4 haloaUcylthio. -CONR'r" 
and phenyl substituents, wherein R' and R" are the same or different and each 
represent hydrogen or C1-C4 alkyl. Preferably, the phenyl, heteroaryl and 
heterocyclyl groups and moieties in the substituents Ar and Y in the formula (I) are 
unsubstituted or are substituted by 1 or 2 substituents which are the same or different 
and are selected from halogen, hydroxy, amino, C1-C2 alkyl, C1-C2 alkoxy, C1-C2 
alkylthio, C,-C2 haloalkyl, C,-C2 haloalkoxy, C-Cj haloalkylthio, carbamyl and 

phenyl substituents. 

For the avoidance of doubt, the substituents on said alkyl, alkylene, phenyl, 
heteroaryl and heterocyclyl groups and moieties are themselves unsubstituted. 

Typically, each Ri in the formula (I) is the same or different and represents 
halogen, C,-C4 alkyl, CrC4 alkoxy or C1-C4 alkylthio. Preferably, each R, in the 
formula (I) is the same or different and represents halogen or an unsubstituted C1-C2 
alkyl, C1-C2 haloalkyl, C1-C2 alkoxy, C1-C2 haloalkoxy, CrC2 alkylthio or C,-C2 
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haloalkylthio group. More preferably, each Ri in the formula (I) is the same or 
different and is a halogen atom. 

Typically, n in the formula (I) is 0, 1 or 2. 

Typically, each L and ll moiety in the Xi group in the formula (I) is a direct 
5 bond or a methylene or ethylene group. Preferably, each L and l! moiety in the 
formula (I) is unsubstituted. 

In a preferred embodiment of the invention, Xi in the formula (I) is -O- or 
-S-. In a further prefenred embodiment of the invention, Xi in the formula (I) is -^L- 
O- or -L-S- wherein L is a Ci-C4 alkylene group. In a further preferred embodiment 
10 of the invention, Xi in the formula (I) is a direct bond. 

Preferably, Xi in the formula (I) is unsubstituted. Most preferably, Xi in the 
. formula.® is a direct bond, -CH2-O- or -0-. Further, X, in the formula (I) is 
typically not a direct bond when X2 is a direct bond. 

Typically, Ar in the formula (I) is a 5- membered heteroaryl group, a phenyl 
15 group or a phenyl group fused to a 5- membered heteroaryl group. Preferably, Ar in 
the formula (I) is a triazolyl, imidazolyl, phenyl, benzofuranyl, benzothienyl or 
indolyl group. More preferably, Ar in the formula (I) is phenyl, triazolyl or 
benzofuranyl. 

Typically, the Ar group in the formula (I) is unsubstituted or substituted by 
20 one or two substituents which are the same or different and are selected firom 

halogen, hydroxy, C-Ci alkyi, C-Cz haloalkyl, C1-C2 alkoxy, C1-C2 haloalkoxy, Ci- 
C2 alkylthio and CrCi haloalkylthio substituents. Preferably, the Ar group in the 
formula.(I) is unsubstituted or substituted by a halogen, C1-C2 alkyl or C1-C2 alkoxy 
substituent. 

25 Typically, each l" moiety in the X2 group in the formula (I) is a methylene or 

ethylene group. Preferably, each h" moiety in the formula (I) is unsubstituted. 

Typically, Xj in the formula (I) represents a direct bond, -L''-NR'-, -CO-, - 

S(0)-, -S(0)2-, -CO-NR'- or -S(0)2-NR'- wherein L" is as defined above and R' is 

hydrogen, methyl or ethyl. 
30 Preferably, X2 in the formula (I) is unsubstituted. More preferably, X2 in the 

formula (I) is a direct bond, -CH2-NH-. -S(0)2-NH- or -S(0)2-. Further, X2 in the 
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formula (I) is typically not a direct bond when Xi is a direct bond. Preferably, X2 in 
the formula (I) is not a direct bond when Xj is -0-, -S-, -NR'- or a direct bond. 

Typically, iJ" in the Y substituent in the formula (I) is an unsubstituted C1-C4 
alkylene group. 

5 Preferably, Y in the formula (I), represents -(C1-C4 alkyl)-N(Cj-C4 alkyl)2, or 

a -(C1-C4 alkyl)-(5- to 10- membered heteroaryl), -(C1-C4 alkyl)-(5- to 10- membered 
heterocyclyl), -(C1-C4 alkyl)-phenyl, phenyl, 5- membered heteroaryl or 5- to 10- 
membered heterocyclyl group, provided that when Xi is -0-, -S- or -NR.'-', X2 is a 
direct bond and Y is a heteroaryl group which contains 1 or 2 heteroatoms selected 
10 from N, O or S, Y is attached via a carbon atom which is not adjacent to a N atom. 
More typically, whenever Y in the fonnula (I) is a 5- membered heteroaryl group, 
either Xi is -O-CH2- or X2 is other than a direct bond. 

Preferably, the phenyl, heteroaryl and heterocyclyl groups and moieties in the 
Y substituent in the formula (I) are unsubstituted or substituted by one or two 
1 5 substituents which are the same or different and are selected from halogen, amino, 
CxrCi alkyl, C1-C2 alkoxy. C1-C2 alkylthio, C1-C2 haloalkyl, €,-€2 haloalkoxy, C,-C2 
haloalkylthio, carbamyl and phenyl substituents. 

In one embodiment of the invention, Y is other than a phenyl substituted 
thiazolyl group. More typically, in this embodiment, the Y substituent is not 
20 substituted by a phenyl group. 

Preferred compounds of formula (I) are those in which: 

each Ri is the same or different and represents halogen, C1-C4 alkyl, C1-C4 

alkoxy or C1-C4 alkylthio; 

n is 0, 1 or 2; 

25 - X, represents a direct bond, -0-, -S-, -L-0- or -L-S- wherein L is a C1-C4 
alkylene group; 

At represents a 5- membered heteroaryl group, a phenyl group or a phenyl 
group fused to a 5- membered heteroaryl group; 
X2 represents a direct bond, -L"-NR'-, -CO-, -S(0)-, -S(0)2-. -CO-NR'- or 
30 -S(0)2-NR'- wherein iJ' is a methylene or ethylene group and R' is hydrogen, 

methyl or ethyl, provided that X2 is not a direct bond when Xi is a direct 
bond; 
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Y represents -(C1-C4 alkyl)-N(Ci-C4 alkyl)2, or a -(C1-C4 aikyl)-(5- to 10- 
membered heteroaryl), -(C1-C4 alkyl)-(5- to 10- membered heterocyclyl), 
-(C1-C4 alkyO-phenyl, phenyl, 5- membered heteroaryl or 5- to 10- membered 
heterocyclyl group, provided that when Xj is -0-, -S- or -NR'-, X2 is a direct 
5 bond and Y is a heteroaryl group which contains 1 or 2 heteroatoms selected 

from N, O or S, Y is attached via a carbon atom which is not adjacent to a N 
atom, 
wherein: 

the alkylene groups and moieties in the substituents Xj and X2 are 
[ 0 unsubstituted and the alkyl groups and moieties in the substituents Ri and Y 

are unsubstituted or are substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, hydroxy, amino, Ci-Ca 
alkoxy, Ci -C2 alkylthio, Cx-Ci alkylamino and di(Ci-C2 alkyl)amino 
substituents; and 

15 - the phenyl, heteroaryl and heterocyclyl groups and moieties in the 

substituents Ar and Y are unsubstituted or are substituted by 1 , 2 or 3 
substituents which are the same or different and are selected from halogen, 
C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylthio, hydroxy, -NR'r", C1-C4 
haloalkyl, €,-€4 haloalkoxy, C,-C4 haloalkylthio, -CONR'r" and phenyl 

20 substituents, wherein R' and R" are the same or different and each represent 

hydrogen or C1-C4 alkyl, provided that when a phenyl, heteroaryl or 
heterocyclyl group or moiety carries a -CONR'r'^ or phenyl substituent, only 
one of the substituents on the phenyl, heteroaryl or heterocyclyl group or 
moiety is a -CONR'r'' or phenyl substituent. 

25 Particularly preferred compounds of the formula (I) are compounds of 

formula (la). 




30 wherein: 
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each Ri is the same or different and is as defined above; 
n is as defined above; 

each R2 is the same or different and is halogen, hydroxy, C1-C2 alkyl, C1-C2 
haloalkyl, C1-C2 alkoxy, C1-C2 haloalkoxy, C1-C2 alkylthio or C1-C2 
5 haloalkylthio; 

m is 0, 1 or 2; 

X2 is as defined above; and 

Y is -l:C,-C4 alkyl)-N(Ci-C4 alkyl)2 or a -(C1-C4 alkyl)-(5- to 6- membered 
heteroaryl), -(C1-C4 alkyl)-(5- to 10- membered heterocyclyl), 5- membered 

10 heteroaryl or 5- to 10- membered heterocyclyl group, provided that when X2 

is a direct bond and Y is a heteroaryl group containing 1 or 2 heteroatoms 
selected fi-om N, O and S , Y is attached via a carbon atom wliich is not 
adjacent to a nitrogen atom, 
wherein: 

15 - the alkyl and alkylene groups and moieties in the substituentsRi,R2,X2 and 

Y are unsubstituted; and ■ 

the heteroaryl and heterocyclyl groups and moieties in the substituent Y are 
unsubstituted or substituted by one or two substituents which are the same or 
different and are selected from halogen, hydroxy, amino, C1-C2 alkyl, C1-C2 
20 alkoxy, C1-C2 alkylthio, C,-C2 haloalkyl, C1-C2 haloalkoxy, C1-C2 

haloalkylthio, carbamyl and phenyl substituents. 

Preferably, each R, in the formula (la) is other than an amino group. More 
preferably, each R, in the formula (la) is the same or different and is a halogen atom. 
Preferably, n in the formula (la) is 0, 1 or 2. Preferably, X2 in the formula (la) is 
25 -CH2-]SIH-,-S(0)2-NH-or-S(0)2-. 

Preferably, each R2 in the formula (la) is the same or different and is C1-C2 
alkyl or Ci-C2 alkoxy. Preferably, m in the formula (la) is 0 or 1. 

Preferably, Y in the formula (la) is -(C,-C2 alkyl)-N(Ci-C2 alkyl)2 or a -(C,- 
C2 alkyl)-(5- to 6- membered heteroaiyl), -(C.-Cz alkyl)-(5- to 6- membered 
30 heterocyclyl), 5- membered heteroaryl or 5- to 6- membered heterocyclyl group, 
provided that when X2 is a direct bond and Y is a heteroaryl group containing 1 or 2 
heteroatoms selected from N, 0 and S, Y is attached via a carbon atom^which is not 
. adjacent to a nitrogen atom. 
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More preferably, Y in the formula (la) is -(CrCi alkyl)-N(CrC2 alkyl)2 or a 
triazolyl, pyrazolyl, tliiazolyl, thiadiazolyl, piperidyl, -methyl-piperidyl or 
-methyl-triazolyl group, the triazolyl, pyrazolyl, thiazolyl, thiadiazolyl and piperidyl 
groups and moieties being unsubstituted or substituted by an amino, CpCa alkyl, C\- 
5 C2 alkoxy, C1-C2 alkylthio, carbamyl or phenyl substituent, provided that when Y is 
a pyrazolyl or thiazolyl group it is attached via a carbon atom which is not adjacent 
to a nitrogen atom. 

In one embodiment, Y in the formula (la) is not a phenyl substituted thiazolyl 

group. 

1 0 Further preferred compounds of the formula (I) are compounds of formula 

(lb), 




wherein: 

R] , R2, n, m and X2 are as defined in the formula (la); and 
- Y is .(CrC4 alkyl)-N(C|-C4 alkyl)2 or a -(CrC4 alkyl)-(5- to 6- membered . 

heteroaryl), -(Ci"C4 alkyl)-(5- to 10- membered heterocyclyl), 5- membered 

heteroaryl or 5- to 10- membered heterocyclyl group, 
wherein: 

the alkyl and alkylene groups and moieties in the substituents Ri, R2. X2 
and Y are unsubstituted; and 

the heteroaryl and heterocyclyl groups and moieties in the substituent Y are 
unsubstituted or substituted by one or two substituents which are the same or 
different and are selected from halogen, hydroxy, amino, CrC2 alkyl, C1-C2 
alkoxy, C1-C2 alkylthio, CrC2 haloalkyl, CpCa haloalkoxy, C1-C2 
haloalkylthio, carbamyl and phenyl substituents. 

Preferably, each Ri in the formula (lb) is other than an amino group. More 
preferably, each Ri in the fomiula (lb) is the same or different and is a halogen atom. 
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Preferably, n in the formula (lb) is 0, 1 or 2. Preferably, X2 in the formula (lb) is 

-CH2-NH-, -S(0)2-NH. or -S(0)2-. 

Preferably, each R2 in the formula (lb) is the same or different and is C1-C2 

alkyl or d-Ca alkoxy. Preferably, m in the formula (lb) is 0 or 1 . 
5 Preferably, Y in the fomiula (lb) is -(C1-C2 alkyl)-N(Ci-C2 alkyl)2 or a -(Cr 

C2 alkyl)-(5- to 6- membered heteroaryl), -(CrC2 alkyl)-(5- to 6- membered 

heterocyclyl), 5- membered heteroaryl or 5- to 6- membered heterocyclyl group. 

More preferably, Y in the formula (lb) is -(C1-C2 alkyl)-N(CrG2 alkyl)2 or a 

triazolyl, pyrazolyl, thiazolyl, thiadiazolyl, piperidyl, -methyl-piperidyl or -methyl- 
10 triazolyl group, the triazolyl, pyrazolyl, thiazolyl, thiadiazolyl and piperidyl groups 

and moieties being xmsubstituted or substituted by an amino, C1-C2 alkyl, C1-C2 

alkoxy, C1-C2 alkylthio, carbamyl or phenyl substituent. 

In one embodiment, Y in the formula (lb) is not a phenyl substituted thiazolyl. 

group. 

1 5 Further preferred compounds of the formula (I) are compounds of formula 

(Ic) and pharmaceutically acceptable salts thereof 



(Ri)n4~ I , (Ic) 




wherein: 

each Ri is the same or different and is as defined above; 
20 - n is as defined above; 

Ar is as defined above; 

L is a CrC4 alkylene group; and 

R3 is phenyl, 5- to 6- membered heteroaryl or 5- to 6- membered heterocyclyl, 
wherein: 

25 - the alkyl and alkylene groups and moieties in the substituents Ri and L are 
unsubstituted; and 

the phenyl, heteroaryl and heterocyclyl groups and moieties in the 
substituents Ar and R3 are iinsubstituted or are substituted by one or two 
substituents selected from halogen, C1-C2 alkyl, C1-C2 alkoxy, CrC2 
30 alkylthio, CrC2 haloalkyl, CrC2 haloalkoxy and C1-C2 haloalkylthio 

substituents. 
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Preferably, each Ri in the formula (Ic) is the same or different and is a 
halogen atom. Preferably, n in the formula (Ic) is 0. Preferably, L in the formula (Ic) 
is n-butyl or -CH(CH3)-. 

Preferably, Ar in the formula (Ic) is an unsubstituted triazolyl, imidazolyl, 
5 phenyl, benzofuranyl, benzothienyl or indolyl group. More preferably, Ar in the 
formula (Ic) is an unsubstituted triazolyl or benzofuranyl group. 

Preferably, R3 in the foraiula (Ic) is a phenyl or 5- membered heteroaryl 
group which is unsubstituted or substituted by a C1-C2 alkyl substituent. More - 
preferably, R3 is a phenyl or thiazolyl group which is unsubstituted or substituted by 
10 a C1-C2 alkyl group. 

Examples of the particularly preferred compounds of formulae (la), (lb) and 

(Ic) are: 

N*3*-(4-phenoxy-benzyl)-lH-[l ,2,4]triazole-3,5-diamine 
(4-phenyl-butyl)-(5-phenyl-2H-[ 1 ,2,3]triazol-4-ylmethyl)-amine 
15 4.(4-fluoro-phenoxy)-N-(4-methyl-thiazol-2-yl)-benzenesulfonamide 
4-(4-fluoro-phenoxy)-N-(2-piperidin-l-yl-ethyl)-benzenesulfonamide 
4-(4-fluoro-phenoxy)-N-(5-methylsulfanyl-[l,3,4]thiadiazol-2-yl)- 

benzenesulfonamide 

l.[4-(4-fluoro-phenoxy)-benzenesulfonyl]-piperidine-3-carboxylic acid amide 
20 (4.phenoxy.benzyl)-(5-phenyl.2H-[l,2,3]triazol-4-yhnethyl)-amine 
N-(2-diethylamino-ethyl)-4-(4.fluoro-phenoxy)-benzenesulfonamide 
4-[4-(2,6-difluoro-benzyloxy)-phenyl]-lH-pyrazole 

3-[4-(2,6-difluoro-benzyloxy)-3-methoxy-phenyl]-pyrazole-l-carboxyHc acid amide 
3-[4-(2,6-difluoro-benzyloxy)-phenyl]-pyrazole-l-carboxyUQ acid amide 
25 3-[4-(2,6-difluoro-benzyloxy)-3-methoxy-phenyl]-lH-pyrazole 

[4-(2-chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-(2.morpholin-4-yl-ethyl)- 



amme 



[4-(2,6-difluoro-benzyloxy)-3-methoxy-benzyl]-(2-morpholin-4-yl-ethyl)-amine 
(S)-[l-(5-methyl-thiazol-2-yl)-ethyl]-(2-phenyl-benzofuran-5-yl-methyl)-amine 

30 and pharmaceutically acceptable salts thereof. 

Typically, the alkyl and alkylene groups and moieties in the substituents Ri to 
R4 m the formula (II) are unsubstituted or are substituted by 1, 2 or 3 substituents 
which are the same or different and are selected from halogen, hydroxy, amino, C- 
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C2 alkoxy, C1-C2 alkylthio, C1-C2 alkylamino and di(Ci-C2 alkyl)anuno substituents. 
Preferably, the alkyl and alkylene groups and moieties in the substituents Ri to R4 in 
the foimula (II) are unsubstituted or are substituted by 1 or 2 substituents selected 
from hydroxy, C1-C2 alkoxy and C1-C2 alkylthio substituents. More preferably, the 
5 alkyl and alkylene groups and moieties in the substituents Ri to R4 in the formula (II) 
are unsubstituted. 

Typically, when a said aryl, heteroaryl, heterocyclyl or carbocyclyl group or 
moiety in the formula (II) carries a nitro or cyano substituent, only one of the - - 
substituents on the aryl, heteroaryl, heterocyclyl, or carbocyclyl group is a nitro or 
10 cyano group. Further, the aryl, heteroaryl, heterocyclyl and carbocyclyl groups and 
moieties in the substituents R, , R4 and Het in the formula (II) are typically 
unsubstituted or are substituted by 1, 2 or 3 substituents which are the same or 
different and are selected from halogen, C,-C4 alkyl. C,-C4 alkoxy, C1-C4 alkylthio, . 
hydroxy, cyano, C1-C4 haloalkyl, C-C* haloalkoxy and €,-€4 haloalkylthio 
15 substituents. Preferably, the aryl, heteroaryl, heterocyclyl and carbocyclyl groups 
and moieties in the substituents R,, R4 and Het in the formula (H) are unsubstituted 
or are substituted by 1, 2 or 3 substituents which are the same or different and are 
selected from halogen, C,-C2 alkyl, C-C, alkoxy, hydroxy, cyano, C-C. haloalkyl, 
C1-C2 haloalkoxy and C1-C2 haloalkylthio substituents. 
20 For the avoidance of doubt, the substituents on said alkyl, alkylene, aryl, 

heteroaryl, heterocyclyl and carbocyclyl groups and moieties are themselves 
unsubstituted. 

Typically, R, in the fonnula (II) is hydrogen, C-Ce alkyl, Ce-Cio aryl, a 5- to 
10- membered heteroaryl group or a Cj-Ge cycloalkyl group. 

25 Preferably, Ri in the formula (II) is hydrogen, an unsubstituted C-Ca alkyl 

group, an unsubstiUited C3-C6 cycloalkyl group or a to Co aryl or 5- to 10- 
membered heteroaryl group, which aryl or heteroaryl group is unsubstituted or 
substituted with 1, 2 or 3 substitiients which are the same or different and are 
selected from halogen, C.-Ce alkyl. C-Q alkoxy, C-Ca alkylthio, hydroxy, nitro. 

30 cyano. amino. C-Ce alkylamino, di-(C,-C6 alkyl)amino. C-Q haloalkyl, C.-Cs 

haloalkoxy and Ci-Ce haloalkylthio substitiients. More preferably. Ri in the formula 
(ID is hydrogen, an unsubstitiited C-Q alkyl group, an unsubstituted Cj-Q 
cycloalkyl group or a phenyl group which is unsubstitiited or substitiited by 1, 2 or 3 
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substituents, preferably 1 or 2 substituents, selected from halogen, cyano, C1-C2 
alkyl, C1-C2 alkoxy, C1-C2 haloalkyl, C1-C2 haloalkoxy and C1-C2 haloaikylthio 
substituents. 

Most preferably, Ri in the formula (II) is hydrogen, an unsubstituted C1-C4 
5 alkyl group, an unsubstituted cyclohexyl group or a phenyl group which is 

unsubstituted or substituted by 1, 2 or 3 substituents, preferably 1 or 2 substituents, 
selected from halogen, cyano, C1-C2 alkoxy, C1-C2 haloalkyl, CrC2 haloalkoxy and 
C1-C2 haloaikylthio substituents. - 

Typically, when n in the formula (EL) is more than 1 , not more than one R2 
1 0 substituent represents a group selected from nitro and cyano. Thus, when the central 
phenyl ring carries a nitro or cyano substituent, typically only one of the substituents 
on the phenyl ring is a nitro or cyano group. 

Typically, each R2 substituent in the formula (IT) is the same or different and 
represents C,-C4 aUcyl, halogen, C1-C4 alkoxy, C,-C4 alkylthio. hydroxy, nitro, 
1 5 cyano, amino, (CrC4 alkyl)amino or di(C,-C4 alkyOamino. Preferably, the or each 
R2 substituent in the formula (11) is unsubstituted. 

More preferably, each R2 substituent in the formula (II) is the same or 
different and represents halogen, hydroxyl, amino, nitro or an unsubstituted C-Cj 
alkyl, C-Cz alkoxy, (C,-C2 alkyl)amino or di(C,-C2 alkyl)amino group. Most 
20 preferably, each R2 substituent in the formula (II) is the same or different and 
represents halogen, nitro, or an unsubstituted C,-C2 alkyl or C-Cz alkoxy group. 
Preferably, n in the formula (D) is 0, 1 or 2. 

Typically, X in the formula (H) represents -CO-, -SO2- or -CH2-. Preferably, 
X in the formula (11) represents -CH2-. 
25 Typically, R3 in the formula (II) represents hydrogen or C-Ca alkyl or, 

together with R4, represents an unsubstituted C2-C4 alkylene group. Preferably, the 
R3 substituent in the formula (H) is unsubstituted. More preferably, R3 in the 

formula (II) is hydrogen. 

Typically, R* in the formula (II) represents hydrogen, C-Ce alkyl, Ce-Cio 
30 aryl, C3-C6 carbocyclyl, a 5- to 10- membered heteroaryl group, a 5- to 1 0- 

membered heterocyclyl group, -(€,-€2 alkyl)-(C6-C,o aryl), -(C,-C2 alkyl)-(C3-C6 
carbocyclyl), -(C-Cz alkyl)-(5- to 10- membered heteroaryl). -(€,-€2 alkyl)-(5- to 
10- membered heterocyclyl) or, together with R3, represents a C2-C4 alkylene group. 
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Preferably, R4 in the formula (II) represents hydrogen, C1-C4 alkyl, phenyl, 
C3-C6 cycloalkyl, a 5- or 6- membered heteroaryl group, -(CrC2 alkyl)-phenyl or, 
together with R3, represents an unsubstituted C2-C4 alkylene group. 

Preferably, the R4 substituent in the formula (H) is unsubstituted or 
5 substituted with 1 or 2 substituents selected from hydroxy, methoxy and methylthio 
substituents. More preferably, the R4 substituent in the formula (II) is unsubstituted. 

Most preferably, R4 in the formula (II) is hydrogen or an unsubstituted C1-C4 
alkyl, phenyl or benzyl group. 

Typically, Het in the formula (II) represents a 5- membered heteroaryl group 
10 containing 1 or 2 heteroatoms selected from N, O and S. 

Typically, the Het moiety in the formula (II) is unsubstituted or is substituted 
by 1, 2 or 3 substituents which are the same or different and are selected from 
halogen, C1-C4 alkyl, CrC4 alkoxy, CrC4 alkylthio, C1-C4 haloalkyl, CrC4 
haloalkoxy and C1-C4 haloalkylthio substituents. Preferably, the Het moiety in the 
15 formula (II) is unsubstituted or is substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, CpC: alkyl and-CrC2 haloalkyl 
substituents. More preferably, the Het moiety in the formula (H) is unsubstituted or 
is substituted by 1, 2 or 3 substituents which are the same or different and are 
selected from methyl and ethyl substituents. 
20 Most preferably, Het in the formula (II) represents a thiazolyl, oxazolyl, 

imidazolyl, pyn-olyl, thienyl, pyrazolyl, fiiranyl or isoxazolyl moiety which is 
unsubstituted or substituted by 1, 2 or 3 methyl or ethyl substituents. 

In one embodiment, Het in the formula (11) is other than furanyl. 
Preferred compounds of formula (II) are those in which: 
25 - Ri is hydrogen, d-Ce alkyl, Cs-Cio aryl, a 5- to 10- membered heteroaryl 
group or a C3-C6 cycloalkyl group; 
nisi, 2, 3 or 4; 

each R2 is the same or different and represents C1-C4 alkyl, halogen, C1-C4 
alkoxy, C1-C4 alkylthio, hydroxy, nitro, cyano, amino, (CrC4 alkyl)amino or 
30 di(CrC4 alkyl)amino, provided that not more than one R2 substituent 

represents a group selected from nitro or cyano; 
X represents -CH2-, -CO- or -S(0)2S 

R3 represents hydrogen or C1-C4 alkyl or, together with R4, represents 
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-(CHzV wherein r is from 2 to 4; 

R4 represents hydrogen, CrCe alkyl, Ce-Cio aryl, C3-C6 carbocyclyl, a 5- to 
10- membered heteroaryl group, a 5- to 10- membered heterocyclyl group, 
-(C1-C2 alkyl)-(C6-C,o aryl), -(C1-C2 alkyl)-(C3-C6 carbocyclyl), -(C1-C2 
alkyl)-(5- to 10- membered heteroaryl), -(C1-C2 alkyl)-(5- to 10- membered 
heterocyclyl), or, together with R3, represents -(CH2)r- wherein r is from 2 to 
4; and 

Het r^resenits a 5- membered heteroaryl group containing 1 or 2 heteroatoms 
selected from N, O or S, 



the alkyl and alkylene groups and moieties in the substituents R2 and R3 are 
unsubstituted and the alkyl groups and moieties in the substituents Ri and R4 
are unsubstituted or are substituted by 1 , 2 or 3 substituents wliich are the 
same or different and are selected from halogen, hydroxy, amino, C1-C2 
alkoxy, C1-C2 alkylthio, C1-C2 alkylamino and di(Ci-C2 alkyl)amino 
substituents; and 

the aryl, heteroaryl, heterocyclyl and carbocyclyl groups and moieties in the 

substituents Ri, R4 and Het are unsubstituted or are substituted by 1, 2 or 3 

substituents which are the same or different and are selected from halogen, 

C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylthio, hydroxy, cyano, C1-C4 haloalkyl, 

C1-C4 haloalkoxy and C1-C4 haloalkylthio substituents. 

Particularly preferred compounds of formula (II) are compounds of formula 

(Ha) 



Ri is hydrogen, an unsubstituted C1-C4 alkyl group, an unsubstituted 
cyclohexyl group or a phenyl group which is unsubstituted or substituted by. 
1, 2 or 3 substituents, preferably 1 or 2 substituents, selected from halogen, 



wherein: 




wherein: 
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cyano, C1-C2 alkoxy, C1-C2 haloalkyl, C1-C2 haloalkoxy and C1-C2 
haloalkylthio substituents; 

each R2 is the same or different and represents halogen, hydroxyl, amino, 
nitro or an unsubstituted C1-C2 aUcyl, C»-C2 alkoxy, (C1-C2 alkyl)amino or 
5 di(Ci-C2 alkyl)amino group, provided that not more than one R2 substituent is 

nitro; 

R4 represents hydrogen or an unsubstituted C1-C4 alkyl, phenyl or benzyl 

. group ; ' 
Het is a 5- membered heteroaryl group containing 1 or 2 heteroatoms selected 
10 . from N, O and S, which is unsubstituted or substituted by 1 , 2 or 3 

substituents which are the same or different and are selected from halogen, 
C1-C2 alkyl and C1-C2 haloalkyl substituents; and 
n is 0,1 or 2. 

Typically in the formula (Ea), each R2 is the same or different and represents 
15 halogen, nitro or an unsubstituted C.-Cz alkyl or C1-C2 alkoxy group, provided that 
not more than one R2 substituent is nitro. 

Examples of the compounds of formula (II) are: 
(S)-(4-Benzyloxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine 
(S).3-(4.{[l.(5-Methyl-thiazol-2-yl)-ethylamino]-methyl}-phenoxymethyl) 

20 benzonitrile 

(S)-(4-Benzyloxy-benzyl)-[l-(5-methyl-4,5-dihydro-oxazol-2-yl)-ethyl]-amine 

(S)-3-(4-{[l-(5-Methyl-4,5-dihydro-oxazol-2-yl)-ethylamino]-methyl}- 

phenoxymethyO-benzonitrile 

(S)-(4-Benzyloxy-benzyl)-[l-(4-methyl-lH-imidazol-2-yl)-ethyl]-amine 
25 (S)-[3-Methoxy-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methyl- 

thiazol-2-yl)-ethyl]-amine 

(S)-[2,6-Dimethoxy-4-(4-trifluoronaethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methyl- 
thiazol-2-yl)-ethyl]-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-diiriethoxy-benzyl]-[l-(5-methyl-thiazol- 

30 2-yl)-ethyl]-amine 

(S)-[3-Methoxy-4-(3-methoxy-benzyloxy)-benzyI]-[l-(5-methyl-thiazol-2-yl)-ethyl]- 

amine 
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(S)-[4-(2,6-Difluoro-benzyloxy)-3-methoxy-benzyl]-[l-(5-methyl-thiazol-2-yl)- 
ethyl]-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-[l-(5-methyl-thiazol-2-yl)- 
ethyl]-amine 

(S>[2,6-Dimethoxy-4-(4-trifluoromethylsulfanyl-benzyloxy)-beii2yl]-[3-methyl-^ 
(5-methyl-thiazol-2-yl)-butyl]-amine 

(S)-[4-(2-Chloro-6-fluoro-b€nzyloxy)-2,6-dimethoxy-ben2yl]-(5-methyi-isoxazol-3- 

ylmethyO-amihe • • 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-ben2yl].(l-methyl-lH-pyrrol- 

2-ylmethyl)-ainine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-thiophen-3-ylmethyl- 
amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-(l,3,5-trimethyI-lH- . 
pyrazol-4-ylmethyl)-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-thiophen-2-ylmethyl- 
amine 

(S)-[4-(2-Cmoro-6-fluoro-benzyloxy)-2,6-dimethoxy-ben2yl]-(3-metliyl-thiophen-2- 
ylmethyl)-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-diinethoxy-benzyl]-[3-methyl-l-(5- 
methyl-thiazol-2-yl)-butyl3-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-[l-methyl-lH-pyrrol-2- 

ylmethyl)-aniine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-thiophen-3-ylmethyl- 
amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-(5-methyl-isoxazol-3- 
ylmethyl)-ainine 

(S)-[2,6-Dimethoxy-4-(4-trinuoromethyl-ben2yloxy)-benzyl]-[3-methyl-l-(5- 
methyl-thiazol-2-yl)-butyl]-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[l-(5-methyl-thiazoI- 
2-yl)-2-phenyl-etiiyl]-aniine 

(S)-[2,6-Dimethoxy-4<4-trifluoromethyl-benzyloxy)-benzyl]-[l-(5-methyl-thiazol-2- 
yl)-2-phenyl-ethyl]-amine 
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(S).[4-(2-Fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[l-(5-methyl-thiazol-2-yl)-2- 
phenyl-ethyl]-amme 

(S)-(4-Benzyloxy-benzyl)-[3-methyl4-(5-methyl-thiazol-2-yl)-butyl]-amine 

(S)-(4-Benzyloxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-2-phenyl-ethyl]-amme 

(S)-(4-Benzyloxy-3-methoxy-benzyl)-[l-(5-me1hyl-thiazol-2-yl)-ethyl]-amine 

(S)-(4-Methoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine 

(S)-(4-Cyclohexylmethoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-ainine 

(S)K4-Beiizyl6xy-3^-chloro-benzyl)-[lK5-methyl-thiazol-2-yl)-ethyl]-amine . 

(S)-(4-Benzyloxy-2-methoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine 

(S)K4-Benzyloxy-2,6-dimethoxy-benzyl)-[lK5-methyl-thiazol-2-yl)-ethyl]aniine 

(S)-(4-Benzyloxy-2-chloro-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-ainine 

(S)-(4-Benzyloxy-3-ethoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine 

(S)-(4-Benzyloxy-3-nitro-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine 

(S)-[4-(2,6-Difluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[l-(5-methyl-thiazol-2-yl)- 

ethyll-amine 

(S)K4-Benzyloxy-3,5-dimethoxy-benzyl>[l-(5-methyl-thiazol-2-yl)-ethyl]-amine 
(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-(3-methyl-thiophen-2- 

ylmethyl)-amine 

(2,6-Dimethoxy-4-(2,4,6-trifluoro-benzyloxy)-benzyl]-[l-(5-methyl-thiazol-2-yl)- 
ethyl]-amine 

(4-Benzyloxy-3-methyl-benzyl)-[l<5-methyl-thiazol-2-yl)-ethyl]-amine 

2-Benzyloxy-5-{[lK5-methyl-thiazol-2-yl)-ethylamino]-methyl}-phenylamine 

[4K4-Fluoro-benzyloxy)-2.6-dimethoxy-benzyl]-[l-(5-methyl-thiazol-2-yl)-ethyl]- 



amine 



[3.Chloro-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methyl-thiazol-2- 
yl)-ethyl]-amine 

[3-Chloro-4.(2-cMoro-6-fluoro-benzyloxy)-benzyll-[l-(5-methyl-thiazol-2-yl)- 
ethyl]-amine 

[l-(5-Methyl-tWazol-2-yl)-ethyl]-[3-mtro-4<4-trifluorometiiylsulfanyl-benzyloxy> 
benzyl]-ainine 

[2-CWoro-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methyl-thiazoU 
yl)-ethyl]-ainine 
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[2-Chloro-4-(2-chloro-6-fluoro-benzyloxy)-benzyl]-[l-(5-methyl-thiazol-2-yl)- 
ethyl]-ainine 

[4-(2-Chloro-6-fluoro-benzyloxy)-3-nitro-benzyl]<l-(5-methyl-thiazol-2-yl)-ethyl]- 
amine 

[2-Methoxy-4K4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methyl-tWazo 
2-yl)-ethyl]-amine 

and phannaceutically accqptable salts thereof. 

As used herein, a phannaceutically acceptable salt is a salt with a - 
pharmaceutically acceptable acid or base. Phannaceutically acceptable acids include 
both inorganic acids such as hydrochloric, sulphuric, phosphoric, diphosphoric, 
hydrobromic or nitric acid and organic acids such as citric, fimiaric, maleic, malic, 
ascorbic, succinic, tartaric, benzoic, acetic, methanesulphonic, ethanesulphonic, 
benzenesulphonic or p-toluenesulphonic acid. Pharmaceutically acceptable bases , 
include alkali metal (e.g. sodium or potassium) and alkali earth metal (e.g. calcium or 
magnesium) hydroxides and organic bases such as alkyl amines, aralkyl amines or 
heterocyclic amines. 

The compounds of the invention can contain one or more chiral centre. For 
the avoidance of doubt, the chemical stmctures depicted herein are intended to 
embrace all stereoisomers of the compounds shown, including racemic and non- 
racemic mixtures and pure enantiomers and/or diastereoisomers. 

Preferred compounds of the invention are optically active isomers. Thus, for 
example, preferred compounds of fonnula (I) or fonnula (H) containing only one 
chiral centre include an R enantiomer in substantially pure form, an S enantiomer in 
substantially pure form and enantiomeric mixtures which contain an excess of the R 
enantiomer or an excess of the S enantiomer. 

The compounds of fonnula (I) may be prepared by conventional routes, for 
example those set out in any of schemes 1 to 4 shown below. M the reaction 
schemes shown below, R,, n, X,, Ar, Xj and Y are as defined above for the fomiula 
(I), unless otherwise indicated. 
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Compounds of formula (1) in which Ri, n, Xi and Ar are defined as above 
and X2 is CH2NH (reaction scheme 1) may be prepared from compounds of formula 
(2) by cyclisation in the presence of an amine, for example hydrazine hydrate. 
Compounds of formula (2) may be prepared by treating compounds of formula (3), 
in which n is 1, with diphenyl cyanocarbonimidate. 

Alternatively, compounds of formula (1) where Ri, n, Xi, Ar and Y are 
defined as above and X2 is -L"-NR' -, -l!'-0- or -L"-S-, wherein \J' is a C,-C4 
alkylene group, may be prepared from compounds of formula (3) in which n is from 
1 to 4 and Z is a leaving group, preferably chlorine, and compounds of formula (6) 
where L is NHR^, OH or SH and Y is as defmed above, using standard methods 
familiar to those skilled in the art. Such methods include alkylation in the presence ol 
a base, for example triethylamine. 

Compounds of formula (1) in which R,, n, X,, Ar and Y are defined as above 
and X2 is -L''-NR'- in which \J' represents a direct bond may be prepared from 
compounds of formula (3) in which n = 0 and Z is a leaving group, for example a 
halogen such as bromine, and compounds of formula (6) where L is NHR'and Y is a: 
defined above, using standard methods familiar to those skilled in the art. Such 
methods include Buchwald type palladium-mediated cross coupling. 
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Compounds of formula (1) in which Ri, n, Xi, Ar and Y are defined as above 
and X2 is -L"-S- in which h" is a direct bond may be prepared from compounds of 
formula (3) where n = 0 and Z is a leaving group, for example a halogen such as 
bromine, and compounds of formula (6) where L is SH, using standard methods 
familiar to those skilled in the art. Such methods include alkylation in the presence 
ofbase. 

Compounds of formula (1) in which Ri, Xi, n, Ar and Y are defined as above 
and X2 is -L^'-O- in which L" is a direct bond may be prepared firom cdmpoimds of 
formula (3) in which n = 0 and Z is OH. and compounds of formula (6) where L is 
OH and Y is as defined above, using standard methods familiar to those skilled in the 
art. Such methods include the Mitsunobu reaction. 

Compounds of formula (3) in which Ar is defined as above and X, is -L-0- 
L'-, -L-NR' -ll- or -L-S-L'- wherein ll is as defined above and L is a C1-C4 ajkylene - 
group may be prepared firom compounds of formula (4) in which A is -L'-OH, -L^-SH 
or -L'-NHR' and compounds of formula (5) in which L is a C1-C4 alkylene group and 
B is a leaving group, preferably a halogen such as bromine, by standard methods 
familiar to those skilled in the art. Such methods include alkylation in the presence 
of a base. 

Compounds of formula (3) in which Ar is defined as above and Xi is -L-NR - 
L'- wherein l! is as defined above and L represents a direct bond may be prepared 
firom compounds of formula (4) where A is -L'NHR' and compounds of formula (5) 
where L is a direct bond and B is a halogen such as bromine, by standard methods 
familiar to those skilled in the art. Such methods include palladium-mediated cross 
coupling as per the Buchwald reaction. 

Compounds of formula (3) in which Ar is defined as above and Xi is 
-L-O-L'- wherein l' is as defined above and L represents a direct bond may be 
prepared fi-om compounds of formula (4) where A is -L'OH and compounds of 
formula (5) wherein L is a direct bond and B is OH, by standard methods familiar to 
those skilled in the art. Such methods include the Mitsunobu reaction. Alternatively, 
such compounds may be prepared firom compounds of formula (4) where A is -L'OH 
and compounds of fonnula (5) where L is a direct bond and B is a halogen such a 
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bromine, by standard methods familiar to those skilled in the art. Such methods 

include the Ullman reaction. 

Compounds of formula (3) in which Ar is defined as above and Xi is -L-S-L'- 

wherem h' is as defined above and L represents a direct bond may be prepared firom 
5 compounds of formula (4) where A is -L'SH and compounds of formula (5) where L 

is a direct bond and B is a halogen such as bromine, by standard methods familiar to 

those skilled in the art. Such methods include aDcylation as described above. 

Compounds of formula (3) in which Ar is defined as above and Xi is a direct 

bond may be prepared from compounds of formula (4) where A is bromine and 
1 0 compounds of formula (5) where B is a boronic acid residue (-B(0H)2), by standard 

methods familiar to those skilled in the art. Such methods include the Suzuki 

reaction. 

Compounds of formulae (4), (5) and (6) are known compounds or may be 
prepared from known compounds by analogy with known methods. 



15 



Scheme 2 



^^^^'^Xi-Ar — X2— L 



(7) 



(Ri) 



^=>^Xi-Ar — Z 
(8) 



HR'N-Y 
(9) 



(RlV 





(Rl)n 



Xi-Ar— X2— Y 



(1) 




X,-Ar— S-Y 
(11) 



20 Compounds of formula (1) in which X2 is -CONR'-, -SONR'- or -S(0)2NR'- 

(reaction scheme 2) may be prepared by treating compounds of formula (7), in 
which X2 is -CO-. -SO-, or -S(0)2- and L is OH or CI, with compounds of formula 
(9) in which Y is defined as above, under standard amide coupling reaction 
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conditions. Typically, when L is CI, the reaction is effected in the presence of a base 
such as triethylamine. The compounds of formula (7) are known compounds, or can 
be prepared from known compounds by analogy with known methods. For example,, 
compounds of formula (7) in which is SO2 and L is CI can be prepared from 
corresponding compounds of formula (8) in which Z is H, in the presence of chloro 
sulphonic acid. 

Compounds of formula (1) in which X2 is -CO- may be prepared from 
compounds 6f formiila (8) in which Z is H and compounds of formula (10) where Y 
is as defined above and A is COCl by standard methods. Such methods include the 
Friedel Crafts reaction. Compounds of formula (1) in which X2 is -CO2- may be 
prepared from compounds of formula (8) in which Z is OH and compounds of 
formula (10) in which Y as defined above and A is CO2H by standard methods 
familiar to those skilled in the art. They may also, of course, be prepared from 
compounds of formula (8) in which Z is -CO2H and compounds of formula (10) in 
which Y is as defined above and A is OH by standard methods familiar to those of 
skill in the art. Such methods include esterification by conventional techniques. 

Compounds of formula (1) in which X2 is -SO- or -SO2- may be prepared 
from compounds of formula (1 1) by standard methods familiar to those skilled in the 
art. Such methods mclude oxidation in the presence of 3-chloroperoxybenzoic acid 
(mCPBA). Compounds of formula (11) maybe prepared from compounds of 
formula (S) in which Z is a leaving group, preferably a halogen such as bromine, and 
compounds of formula (10) in which A is SH, by standard methods. Such methods 
include alkylation as described above. 

Compounds of formulae (8), (9) and (10) are known compounds or maybe 
produced from known compounds by analogy with known methods. 
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Scheme 3 
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Br— Y 
(15) 
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15 Compounds of formula (1) in which Ri, n, X, and Ar are defined as above 

and X2 is a direct bond (reaction scheme 3), can be prepared by treating compounds 
of formula (12) with a nucleophile, for example hydrazine hydrate. Compounds of 
formula (12) can be prepared from known compounds by analogy with known 
methods. For example compounds of formula (12) can be prepared from the 
20 coirespbnding compounds of formula (14) and dimethylformamide dimethyl acetal. 

Compounds of formula (14) can be prepared by processes similar to those set 
outaboveforthepreparationofthecompoundsofformula(3). Thus, for example, 
compounds of formula (14) in which Ar is defined as above and X, is -L-O-L'-, -L- 
NR'-L'- or -L-S-L'- wherein L' is as defined above and L represents a C-C^ alkylene 
25 group may be prepared from compounds of formula (13) in which A is L'-OH, L'-SH 
or L'NHR' and compounds of formula (5) in which B is a leaving group, preferably a 
halogen such as bromine, by standard methods familiar to those skilled in the art. 
Such methods include alkylation in the presence of a base. 

Alternatively, compounds of formula (1) in which R,, n, Xi, Ar and Y are as 
30 defined above and X: is a direct bond can be prepared firom compounds of formula 
(1 5) and compounds of formula (16). in which B is a boronic acid residue (B(0H)2) 
by standard methods such as the Suzuki reaction. Such compounds can also be 
prepared from compounds of formula (15) and compounds of formula (16) where L 
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tributyl tin (Sn(C4H9)3) by standard methods. Such methods include the StiUe 



reaction. 

Compounds of formula (16) in which B is -B(0H)2 can be prepared from the 
corresponding bromo-substituted compound of formula (17) in the presence of 

5 triethylborate ester. Compounds of formula (1 6) where L is Sn(C4H9)3 can be 

prepared from the corresponding bromo-substituted compound of formula (1 7) and 
tributyl tm chloride in the presence of butyl lithium. Compounds of formula (17) are 
kno^vn compounds or may be produced from known compounds by analogy with 
known methods. They may, for example, be prepared by processes similar to those 

10 set out above for the preparation of compounds of formula (3). Further, compounds 
of formulae (13) and (15) are also known compounds or can be prepared by analogy 
with known methods. 

Scheme 4 

15 ^ . o 

1 Ar " ' 



20 





Ar 

(19) (Ri)n- 




(20) 



{Ri)"t J '''' ^ 

(18) 



(1) 




(Ri)n 




(5) 



25 



is as 



Compounds of formula (1) in which Ar is a heterocycle, X2 is CH^NH and Y 
defined above (reaction scheme 4) may be prepared from compounds of 
formulae (18) and (19) by standard methods. Such methods include reductive 
amihation in the presence of a reducing agent, for example sodium 

30 cyanoborohydride. 

Compounds of formula (1 8) in which Ar is as defined above are known 
compounds or can be prepared from known compounds by analogy with known 
methods. For example, a compound of fonnula (18) in which X, is a direct bond and 



wo 2005/000309 



PCT/GB2004/002697 



28 



At is 2H-[U,3]-triazole may be prepared from compounds of formula (20) as 
described in M. Joumet et al. Tetrahedron Letters, 42, 2001. 

Compounds of formula (18) in which Ar is defined as above and X| is -L-0- 
L'-,.-L-NR'-L'- or -L-S-L'- wherein L' is as defined above and L is a C1-C4 alkylene 
group, may be prepared from compounds of formula (21) in which A is -L'-OH, -L'- 
SH or -L'NHR' and compounds of formula (5) where B is a leaving group, preferably 
a halogen such as bromine, by standard methods familiar to those skilled in the art. . 
Such methods include alkyiation in the presence of base. Compounds of fonriulatlS) 
where Ar is defmed as above and X, is -L-NR'-L' wherein ll is as defined above and 
L represents a direct bond may be prepared from compounds of formula (21) where 
A is -L'NHR' and compounds of formula (5) where L is a direct bond and B is 
bromine, by standard methods familiar to those skilled in the art. Such methods 
include palladium-mediated cross coupling as per the Buchwald reaction. 

Compounds of formula (1 8) in which Ar is defined as above and X, is -L-0- 
\1 wherein l' is as defined above and L represents a direct bond may be prepared 
from compounds of formula.(21) where A is -L'OH and compounds of formula (5) 
where L is a direct bond and B is OH, by standard methods familiar to those skilled 
in the art. Such methods include the Mitsunobu reaction. Compounds of fonnula 
(18) in which Ar is defined as above and X, is -L-S-L'- wherein \1 is as defined 
above and L represents a direct bond may be prepared from compounds of formula 
(21) where A is -L'SH and compounds of formula (5) where L is a direct bond and B 
is halogen such as bromine, by standard methods famiUar to those skilled iii the art. 
Such methods include alkyiation as described above. 

Compounds of formula (IS) in which Ar is defined as above and X, is a 
direct bond may be prepared from compounds of formula (21) where A is bromine 
and compounds of fonnula (5) where B is a boronic acid residue (-B(0H)2). by 
standard methods familiar to those skilled in the art. Such methods include the 
Suzuki reaction. Compounds of formulae (20). (21) and (19) are known compounds 
or can be prepared by analogy with kno^vn methods. For example, compounds of 
formula (19) in which Y is a heterocycle are known compounds or can be prepared 
from known compounds by analogy with known methods as described in 
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10 



'Heterocyclic Chemistry', 4*^ Edition, J. A. Joule and K. Mills, Blackwells, Oxford, 
2000. 

The thus obtained compounds of formula (I) may be salified by treatment 
with an appropriate pharmaceutically acceptable acid or base to form a 
pharmaceutically acceptable salt, as described above. Racemic mixtures obtained by 
any of the above processes can be resolved by standard techniques, for example 
elution on a chiral chromatography column. 

The compounds of formula GI) may also be prepared by conventional routes, 
for example those set out in any of schemes A to H shown below. In the reaction 
schemes shown below, Ri , n, R2, R3. R4, X and Het are as defined above for the 
formula (II), unless otherwise indicated. 



Scheme A 
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Het 



(1) 



30 



Compounds of formula (11) where X is CH2 and R, to R4 and Het are defined 
as above (reaction scheme A) may be prepared firom aldehydes (2) and heterocyclic 
amines (3) using standard methods such as reductive amination in the presence of a 
reducing agent, for example sodium cyanoborohydride. Typically the reaction is 
performed in a solvent such as methanol,, tetrahydrofuran or dichloromethane at 
room temperature in a "one pot" reaction. Aldehydes (2) are known compounds or 
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can be prepared by analogy with known methods. For example, they may be 
prepared by reaction of hydroxybenzaldehydes (4) and compounds of formula (5) in 
which L is a leaving group, for example chloride, by standard methods familiar to 
those skilled in the art such as alkylation in the presence of a base. 

The aldehydes (2) may also be prepared from hydroxybenzaldehydes (4) and 
compounds of formula (5) in which L is OH converted into a better leaving group by 
standard methods such as mesylation. Alternatively, aldehydes (2) may be prepared 
from hydroxybenzaldehydes (4) and compounds of formula (5) in which L is OH by 
standard methods such as Mitsunobu reaction. 

Compounds of formula (3) are known compounds, or can be prepared by 
analogy with known methods. Schemes 2 to 4 detail examples of appropriate 
synthetic techniques for preparing the compounds of formula (3). 



Scheme B 




Scheme B details an example of the preparation of a heterocyclic amine (3) 
30 wherein Het is as depicted above and Z is 0 or S. X in the formula (7) is of course 
also 0 or S. Rs and in scheme (B) (and indeed in subsequent schemes) represent 
substituents on the Het moiety. Accordingly, they can represent any of the groups 
mentioned above as appropriate substituents for the moiety Het. 
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The synthesis is effected by analogy with known methods, (see, for example, 
"Heterocyclic Chemistry", 4"" Edition, J. A. Joule and K. Mills, Blackwells, Oxford, 
2000). The heterocyclic amines may be prepared from a ketone (6), where L is a 
leaving group, preferably bromide, and an amide (7), where X is O or S by standard 
5 methods familiar to those skilled in the art. 



Scheme C 
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Scheme C details an example of the preparation of a heterocyclic amine (3) 
20 wherein Het is as depicted in the formula (3) above and Z is NH, O or S. Such 

amines may be prepared from amines (8) where P is a protecting group. Examples of 
suitable protecting groups can be found in 'Protecting Groups' PJ Kocienski, Thieme 
. Medical Publishers 2000. P is preferably CBz. The amines (3) can be prepared from 
the amines (8) by cyclisation in the presence of ammonium acetate, acetonitrile or 

25 Lawesson's reagent. 

The amines (8) may be prepared from compounds of formula (9) by standard 
methods such as oxidation using Dess-Martin periodinane. Compounds of formula 
(9) may be prepared from amino acids (10) and amino alcohols (1 1) under suitable 
standard amide coupling reaction conditions. 

30 Heterocyclic amines (3) where Z is substituted N may be prepared from 

heterocyclic amines (3) where Z is NH by standard methods familiar to those skilled 
in the art such as alkylation in the presence of a base, for example sodium hydride. 
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Scheme D 




(1) . 



Scheme D depicts a further example of an appropriate process for preparing a 
compound of formula (H) where X is CH2. R, to R4 are as defined above, Het is as 
depicted above and Z is O or S. Such compounds may be prepared from compounds 
of foimula (12) and a-haloketones (6) where L is a leaving group, preferably 
bromide, by cyclisation in the presence of base. The amides (12) may be prepared 
from compounds of fonnula (13) and aldehydes (2) by standard methods such as 
reductive amination using in the presence of a reducing agent. 
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Scheme E 
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15 Compounds of formula (II) wherein X is -CH2- and R, to R4 and Het are 

defined as above (reaction scheme E) may also be prepared from amides (1 5) by 
standard methods such as reduction with borane. Amides (15) may be prepared from 
heterocyclic amines (3) and compounds with the formula (16), in which L, represents 
OH or CI, under standard amide coupling reaction conditions. Typically, where L, is 

20 OH, the reaction is effected in the presence of a coupling agent such as EDC/HOBT. 
HATU or HBTU. Tlie amines (3) are known compounds or can be prepared by 

analogy with known methods. 

Compounds with the general formula (16) in which L, is a leaving group, for 
example a chlorine atom, may be prepared by standard methods, such as alkylation 
25 ofcompounds (17) as described previously. 
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10 Rr O .(R2)n 

(19) 

Compounds of formula (11) wherein X is CH2 and R, to R4 and Het are 
defined as above (reaction scheme F) may also be prepared from alcohols (18) by 

15 standard methods such as Mitsunobu reaction in the presence of an appropriate 
amine. Alternatively, compounds of formula (D) may be prepared from alcohols 
(18) by standard methods such as converting the alcohol into a better leaving group 
such as a mesylate followed by alkylation in the presence of the appropriate amine. 
Alcohols (18) may be prepared from aldehydes (2) by standard methods familiar to 

20 those skilled in the art such as reduction in the presence of borane. 

Alternatively, compounds of formula (II) may be prepared from compounds 
of formula (19) wherein L is a leaving group, for example chlorine, by standard 
methods such as alkylation with an appropriate amine. Appropriate reaction 
conditions for such alkylations are given above. Compounds of formula (19), 

25 wherein L is a leaving groUp, may be prepared from alcohols (1 8) by standard 

methods such as halogenation in the presence of a thionyl halide for example thionyl 
chloride. 
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Scheme G 
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Compounds of formula (II) where X is CH2, R3 is hydrogen, R,, R2 and R4 are 
as defined above and ket is as depicted in scheme B may also be prepared from 
compounds of formula (22), in which A is a direct bond or a C,-C6 alkyi group 
(reaction scheme G). The reaction can be effected by standard methods familiar to 
those skilled in the art (see for example those set out in reaction scheme 2 for the 
preparation of compounds of formula (3)). 

Compounds of formula (22) may be prepared firom ammes (21) by standard 
methods such as alkylation with haloacids in the presence of base. Amines of 
formula (21) may be prepared fi:om nitrUes (20) by standard methods such as 
reduction with borane. The preparation of nitriles (20) is described in the literature. 
Alternatively, amines (21) may be prepared from alcohols (18) by standard methods 
such as Mitsunobu reaction with phthalimide followed by deprotection with 
hydrazine. 
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Scheme H 
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Compounds of formula (II) in which X is -CO-, -SO- or -S(0)2- and Ri to R4. 
and Het are defined as above (reaction scheme H) can be prepared by reacting 
compounds of formula (23), ui which L is OH or CI, with heterocyclic amines (3) 
under standard amide coupling reaction conditions. Typically, when L is OH, the 
reaction is effected in the presence of a coupling agent such as EDC/HOBT, HATU 
or HBTU. The compounds of formula (23) are known compoimds, or can be 
prepared by analogy with known methods. For example, they can be prepared from 
corresponding compounds of foimula (24) by standard methods, such as those set out 
in reaction scheme 1 for the preparation of compounds of formula (2). 

The thus obtained compounds of fonmula (II) may be salified by treatment 
with an appropriate acid or base. Racemic mixtures obtained by any of the above 
processes can be resolved by standard techniques, for example elution on a chiral 
chromatography column. 

The compounds of the invention are therapeutically useful. The present 
invention therefore also provides a compound of formula (I") or a pharmaceutically 
acceptable salt thereof, for use in the treatment of the human or animal body 
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wherein: 

each Ri is the same or different and represents halogen, Ci-Ce alkyl, Ci-Q 
alkoxy, Ci-Ce alkylthio, hydroxy, amino, Ci-Ce alkylamino or di-(Ci-C6 
alkyI)amino; 
5 - n is 0,1, 2 or 3; 

Xi represents a direct bond, -L-O-L'-, -L-S-L'- or -L-NR'-L'- wherein L and l! 
are the same or different and each represent a direct bond or C1-C4 alkylene 
group and R' represents hydrogen or C1-C4 alkyl; 

Ar represents a 5- to 6- membered heteroaryl group or a phenyl group which 

10 is optionally fused to a 5- membered heteroaryl group; 

X2 represents a direct bond, -L^-O-, -L"-S-, L"-NR'-, -CO-, -CO2-, -S(0)-, 
-S(0)2-, -CO-NR'-, -S(0)-NR'- or -S(0)2-NR'-. wherein L" represents a direct 
bond or C1-C4 alkylene group and R' represents hydrogen or C1-C4 alkyl; and 
Y represents -L'''-NR'r" or a -(C-Cs alkyl)-(5- to 10- membered heteroaryl), 

15 -(C 1 -Ce alk-yl)-(5- to 10- membered heterocyclyl), -(Ci -Ce alkyl)-phenyl, 

phenyl, 5- to 10- membered heteroaryl or 5- to 10- membered heterocyclyl 
group, wherein ll" is a CrC4 alkylene group and R' and R'' are the same or 
different and each represent hydrogen, C.-Ce alkyl or phenyl, provided that 
(a) when Y is a 5- to 10- membered heteroaryl group it is other than a pyridyl 

20 group and (b) whenX, is -0-, -S- or -NR'-. X2 is a direct bond and Y is a 5- 

to 10- membered heteroaryl group which contains 1 or 2 heteroatoms selected 
from N. O and S, the 5- to 10- membered heteroaryl group is attached via a 
carbon atom which is not adjacent to a N atom, 
wherein: 

• 25 - the alkyl and alkylene groups and moieties in the substituentsRi,Xi,X2 and 
Y are unsubstituted or are substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, hydroxy, amino, C1-C4 
alkoxy, C1-C4 alkylthio, C1-C4 alkylamino and di(Ci-C4 alkyl)amino 
substituents; and 

30 - the phenyl, heteroaryl and heterocyclyl groups in the substituents Ati and Y 
are unsubstituted or are substituted by 1, 2 or 3 substituents which are tlie 
same or different and are selected from halogen, Ci-Cfi alkyl, C-Ce alkoxy. 
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CrC6 alkylthio, hydroxy, -NR^R^ d-Ce haloalkyl, Ci-Ce haloalkoxy, Ci-Cs 
haloalkylthio, cyano, -CONR^R^^, -S(0)2-NR'R^', -COa-R^ -S(0)2R^' and 
phenyl substituents, wherein r' and R^' are the same or different and each 
represent hydrogen or C1-C4 alkyl, 

provided that the compound of formula (T) is other than 4-[4-(benzyloxy)phenyl]- 

IH-pyrazole. 

Further, certain compounds of the formula (I) are believed to be novel. The 
present invention therefore also provides a compound of formula (I") or a 
pharmaceutically acceptable salt thereof. 



10 



(Rl)n-|- II (I") 

^^^^^Xi-Ar — X2— Y 



wherein: 

15 - each Ri is the same or different and represents halogen, Ci-Ce alkyl, Ci-Ce 

alkoxy, Ci-Cs alkylthio, hydroxy, Ci-Ce alkylamino or di-(Ci-C6 alkyl)amino; 
n is 0,1, 2 or 3; 

Xi represents a direct bond, -L-O-L^-, -L-S-L'- or -L-NR'-L'- wherein L and l! 

are the same or different and each represent a direct bond or C1-C4 alkylene 
20 group and represents hydrogen or Ci -C4 alkyl; 

Ar represents a 5- to 6- membered heteroaryl group or a phenyl group which 

is optionally fused to a 5- membered heteroaryl group; 

X2 represents a direct bond, -L"-0-, -L"-S-, L''-NR'-. -CO-, -CO2; -S(0)-. 

-S(0)2-, -CO-NR'-, -S(0)-NR'- or -S(0)2-NR'-, wherein L" represents a direct 
25 bond or C1-C4 alkylene group and r' represents hydrogen or C1-C4 alkyl; and 

Y represents -L'"-NR'r" or a -(Ci -Ce alkyl)-(5- to 1 0- membered heteroaryl), 

-(Ci-Ce alkyl)-(5- to 10- membered heterocyclyl), -(Ci-Ce alkyl)-phenyl, 

phenyl, 5- to 10- membered heteroaryl or 5- to 10- membered heterocyclyl 

group, wherein l!" is a C1-C4 alkylene group and R' and R" are the same or 
30 different and each represent hydrogen, Cj-Ce alkyl or phenyl, provided that 
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(a) when Y is a 5- to 10- membered heteroaryl group it is other than a pyridyl 
group and (b) when Xi is -0-, -S- or -NR^-, X2 is a direct bond and Y is a 5- 
to 10- membered heteroaryl group which contains 1 or 2 heteroatoms selected 
from N, O and S, the 5- to 10- membered heteroaryl group is attached via a 
carbon atom which is not adjacent to a N atom, 
wherein: 

the alkyl and alkylene groups and moieties in the substituents Ri, Xi, X2 and 
Y are unsubstituted or are substituted by 1, 2 or 3 substituents which are-the 
same or different and are selected from halogen, hydroxy, amino, C1-C4 
alkoxy, C1-C4 alkylthio, C1-C4 alkylamino and di(Ci-C4 alkyl)amino 
substituents; and 

the phenyl, heteroaryl and heterocyclyl groups in the substituents Ari and Y 
are unsubstituted or are substituted by 1 , 2 or 3 substituents which are the 
same or different and are selected from halogen, Ci-Ce alkyl, Ci-Ce alkoxy, 
C1-C6 alkylthio, hydroxy, -NR^R^ CrCe haloalkyl, d-Ce haloalkoxy, Ci-Ce 
haloalkylthio, cyano, -CONR'r'^, -S(0)2-NR'R^ -COs-R^ -S(0)2R^' and 
phenyl substituents, wherein R^ and R^^ are the same or different and each, 
represent hydrogen or C1-C4 alkyl, 
provided that the compound of formula (I") is other than 4-[4-(ben2yloxy)phenyl]- 

IH-pyrazole, 

Preferred compounds of formulae (T) and (I") are the same as the preferred 
compounds of formula (I) set out above. In particular, the compound of formula (!) 
or (I") may be a compound of formula (la), (lb) or (Ic) as defined above, as long as 
it is not 4-[4-(benzyloxy)phenyl]-lH-pyrazole. 

Preferably, in the compounds of formulae (F) and (F), when Xi is -O- or 
-CH2-O-, Y is other than a phenyl-substituted thiazolyl group. More preferably, Y is 
other than a phenyl-substituted thiazolyl group whatever Xi represents. Most 
preferably, Y in tlie formulae (r) and (I") is other than a phenyl-substituted 
heteroaryl group. 

The present mvention also provides a compound of the formula (II), or a 
pharmaceutically acceptable salt thereof, for use in the treatment of the human or 
animal body. Further, certain compounds of the formula (11) are believed to be 
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novel. The present invention therefore also provides a compound of formula (II), as 
defined above, or a pharmaceutically acceptable salt thereof, provided that Het in the 
formula (II) is other than furanyl. 

The present invention also provides a pharmaceutical composition comprising 
(a) a compound of the formula (I"), as defined above, a compound of the formula (IT), 
as defmed above, or a pharmaceutically acceptable salt thereof, and (b) a 
pharmaceutically acceptable carrier or diluent. Said pharmaceutical composition 
typically contains up to 85 wt% of a compound of the invention. More typically, it 
contains up to 50 wt% of a compound of the invention. Preferred pharmaceutical 
compositions are sterile and pyrogen free. Further, the pharmaceutical compositions 
provided by the invention typically contain a compound of the invention which is a 
substantially pure optical isomer. 

The compounds of the invention may be administered in a variety of dosage - 
forms. Thus, they can be administered orally, for example as tablets, troches, 
lozenges, aqueous or oily suspensions, dispersible powders or granules. Preferred 
pharmaceutical compositions of the invention are compositions suitable for oral 
administration, for example tablets and capsules. 

Compositions suitable for oral administration may, if required, contain a 
colouring or flavoring agent. Typically, a said capsule or tablet comprises from 5 to 
500 mg, preferably 10 to 500 mg, more preferably 15 to 100 mg, of a compound of 
formula (I) or a pharmaceutically acceptable salt thereof. 

The compounds of the invention may also be administered parenterally, 
whether subcutaneously, intravenously, intramuscularly, intrastemally, transdermally 
or by infusion techniques. The compounds may also be administered as 
suppositories. 

One preferred route of administration is inhalation. The major advantages of 
inhaled medications are their direct delivery to the area of rich blood supply in 
comparison to many medications taken by oral route. Thus, the absorption is very 
rapid as the alveoh have an enormous surface area and rich blood supply and first 
pass metabolism is bypassed. 

Preferred pharmaceutical compositions of the invention therefore include 
those suitable for inhalation. The present invention also provides an inhalation 
device containing such a pharmaceutical composition. Typically said device is a 
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metered dose inhaler (MDI), which contains a pharmaceutically acceptable chemical • 
propellant to push the medication out of the inhaler. Typically, said propellant is a 
fluorocarbon. 

Further preferred inhalation devices include nebulizers. NebuUzers are 
devices capable of delivering fine liquid mists of medication through a "mask" that 
fits over the nose and mouth, using air or oxygen under pressure. They are 
frequently used to treat those with asthma who cannot use an inhaler, including 
infants, young children and acutely ill patients of all ages. 

Said inhalation device can also be, for example, a rotary inhaler or a dry 
powder inhaler, capable of delivering a compound of the invention without a 
propellant. 

Typically, said inhalation device contains a spacer. A spacer is a device 
'which enables individuals to inhale a greater amount of medication directly into the. 
lower airways, where it is intended to go, rather than into the throat. Many spacers 
fit on the end of an inhaler; for some, the canister of medication fits into the device. 
Spacers with withholding chambers and one-way valves prevent medication from 
escaping into the air. Many people, especially young children and the elderly, may 
have difficulties coordinatmg their inhalation with the action necessary to trigger a 
puff from a metered dose inhaler. For these patients, use of a spacer is particularly 
recommended. 

Another preferred route of administration is infranasal administration. The 
nasal cavity's highly permeable tissue is very receptive to medication and absorbs it 
quickly and efficiently, more so than drugs in tablet form. Nasal drug delivery is less 
painfiil and invasive than injections, generating- less anxiety among patients. Drugs 
can be delivered nasally in smaller doses than medication delivered in tablet form. 
By this method absorption is very rapid and first pass metabohsm is bypassed, thus 
reducing inter-patient variabiUty. .Nasal delivery devices fixrther allow medication to 
be administered in precise, metered doses. Thus, the pharmaceutical compositions of 
the invention are typically suitable for intranasal administration. Further, the present 
invention also provides an intranasal device containing such a pharmaceutical 
composition. 

A further preferred route of administration is transdermal administration. The 
present invention therefore also provides a transdermal patch containing a compound 
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of the invention, or apharmaceutically acceptable salt thereof. Also preferred is 
sublingual administration. The present invention therefore also provides a sub- 
lingual tablet comprising a compound of the invention or a pharmaceutically 
acceptable salt thereof. 

5 A compound of the invention is typically formulated for 

administration with a pharmaceutically acceptable carrier or diluent. For example, 
solid oral forms may contain, together with the active compound, diluents, e.g. 
lactose, dextrose, saccharose, cellulose, com starch or potato starch; lubricants, e;g. 
silica, talc, stearic acid, magnesium or calcium stearate, and/or polyethylene glycols; 

10 binding agents; e.g. starches, arabic gums, gelatin, methylcellulose, 

carboxymethylcellulose or polyvinyl pyrrolidone; disaggregating agents, e.g. starch, 
alginic acid, alginates or sodium starch glycolate; effervescing mixtures; dyestuffs; 
sweeteners; wetting agents, such as lecithin, polysorbates, laurylsulphates; and, in . 
general, non toxic and pharmacologically inactive substances used in pharmaceutical 

15 formulations. Such pharmaceutical preparations may be manufactured in known 
manner, for example, by means of mixing, granulating, tableting, sugar coating, or 

film coating processes. 

Liquid dispersions for oral administration may be syrups, emulsions and 
suspensions. The syrups may contam as carriers, for example, saccharose or 
20 saccharose with glycerine and/or mannitol and/or sorbitol. 

Suspensions and emulsions may contain as carrier, for example a natural 
gum, agar, sodium alginate, pectin, methylcellulose, carboxymethylcellulose, or 
polyvinyl alcohol. The suspension or solutions for intramuscular injections may 
contain, together with the active compound, a pharmaceutically acceptable carrier, 
25 e.g. sterile water, olive oil, ethyl oleate, glycols, e.g. propylene glycol, and if desired, 
a suitable amount of lidocaine hydrochloride. 

Solutions for injection or infusion may contain as carrier, for example, sterile 
water or preferably they may be in the form of sterile, aqueous, isotonic saUne 
solutions. 

30 The compounds of the present invention are therapeutically useful in the 

treatment or prophylaxis of conditions involving sodium ion flux through a sensory 
neurone specific (SNS) channel of a sensory neurone. Said condition may be one of 
hypersensitivity for example resulting from a concentration of SNS channels at the 
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site of nerve injury or in axons following nerve injury, or may be sensitization of the 
neurone for example at sites of inflammation as a result of inflammatory mediators. 
Said compounds of the invention are therefore most preferred for their use in 
the treatment or prophylaxis of any condition mvolving hypersensitivity or 
sensitization of a sensory neurone specific (SNS) channel of a sensory neurone. 

Accordingly, the present invention also provides the use of a compound of 
formula (I) or (11), or a pharmaceutically acceptable salt thereof, in the manufacture 
of a medicament for use in the treatment or prophylaxis of a condition involving 
sodium ion flux through a sensory neurone specific (SNS) channel of a sensory 
neurone, more specifically hypersensitivity of a sensory neurone or sensitisation of a 
sensory neurone specific (SNS) channel of a sensory neurone. Also provided is a 
method of treating a patient suffering from or susceptible to a condition involving 
sodium ion flux through a sensory neurone specific (SNS) channel of a sensory 
neurone more specifically hypersensitivity of a sensory neurone or sensitization of a 
sensory neurone specific (SNS) channel of a sensory neurone, which method 
comprises administering to said patient an effective amount of a compound of 
formula (I) or (H), or a pharmaceutically acceptable salt thereof . 

The term treatment in this context is deemed to cover any effect from a cure 
of said condition to alleviation of any or all of the symptoms. The compounds of the 
invention may, where appropriate, be used prophylactically to reduce the incidence 
or severity of said conditions. 

Specific conditions in which SNS channels are present and believed to be 
involved include pain namely chronic or acute pain, hypersensitivity disorders such 
as bladder dysfiinction and bowel disorders which may or may not also have 
associated pain, and demyelinating diseases. 

SNS sodium channels are known to mediate pain transmission. Typically, the 
compounds of the invention are therefore used as analgesic agents. SNS specific 
sodium channels have been identified as being particularly hnportant in the 
transmission of pain signals. The compounds of the invention are accordingly 
particularly effective in alleviating pain. Typically, therefore, said medicament is for 
use in alleviating pain and said patient is suffering from or susceptible to pain. The 
compounds of the invention are effective in alleviating both chronic and acute pain. 
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Acute pain is generally understood to be a constellation of unpleasant sensory, 
perceptual and emotional experiences of certain associate autonomic (reflex) responses, 
and of psychologicai and behavioural reactions provoked by injury or disease. A 
discussion of acute pain can be found at Halpem (1984) Advances in Pain Research and 
5 Therapy, Vol.7, p. 147. Tissue injury provokes a series of noxious stimuli which are 

transduced by nociceptors to impulses transmitted to the spinal cord and then to the upper 
part of the nervous system. Examples of acute pains which can be alleviated with the 
compounds of the invention include musculoskeletal pain, for example joint pahii lower - 
back pain and neck pain, dental pain, post-operative pain, obstetric pain, for example 
10 labour pain, acute headache, neuralgia, myalgia, and visceral pain. 

Chronic pain is generally understood to be pain that persists beyond the usual 
course of an acute disease or beyond a reasonable time for an injury to heal. A discussion 
of chronic pam can be found in the Halpem reference given above. Chronic pain is . 
sometimes aresult of persistent dysfunction of the nociceptive pain system. Examples of 
15 chronic pains which can be aUeviated with the compounds of the invention include 

trigeminal neuralgia, post-herpetic neuralgia (a form of chronic pain accompanied by skin 
changes in a dennatomal distribution following damage by acute Herpes Zoster disease), 
diabetic neuropathy, causalgia, "phantom limb" pain, pain associated with osteoarthritis, 
pain associated with rheumatoid arthritis, pain associated with cancer, pain associated with 
20 HIV, neuropathic pain, migraine and other conditions associated with chronic cephalic 
pain, primary and secondary hyperalgesia, inflammatory pain, nociceptive pam, tabes 
dorsalis, spinal cord injury pain, central pain, post-herpetic pain, noncardiac chest pain, 
irritable bowel syndrome and pain associated with bowel disorders and dyspepsia. 
Some of the chronic pains set out above, for example, trigeminal neuralgia, 
25 diabetic neuropathic pain, causalgia, phantom limb pain and central post-stroke pain, have 
also been classified as neurogenic pain. One non-limiting definition of neurogenic pain is 
pain caused by dysfunction of the peripheral or central nervous system in the absence of 
nociceptor stimulation by trauma or disease. The compounds of the invention can, of 
course, be used to alleviate or reduce the incidence of neurogenic pain. 
30 Examples of bowel disorders which can be treated or prevented with the 

compounds of the invention include inflammatory bowel syndrome and inflammatory 
bowel disease, for example Crohn's disease and ulcerative colitis. The compounds of the 
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invention can also be used to alleviate pain associated with inflammatory disease or 
inflammatory bowel syndrome. 

Examples of bladder dysfunctions which can be treated or prevented with the 
compounds of the invention include bladder hyper reflexia, bladder inflammation, for 
example interstitial cystitis, overactive (or unstable) bladder (OAB), more specifically 
urinary incontinence, urgency, frequency, urge incontinence, nocturia and bladder hyper 
reflexia. The compounds of the invention may, where appropriate, be used 
prophylactically to reduce the incidence of such conditions. 

Examples of demyelinating diseases which can be treated or prevented with the 
compounds of the invention are those in which SNS channels are known to be expressed 
by the demyelinated neurones and which may or may not also have associated pain. A 
specific example of such a demyelinating disease is multiple sclerosis. The compounds of 
the invention can also be used to alleviate pain associated with demyelinating diseases 
such as multiple sclerosis. 

The compounds of the present invention are also useful in the treatment or 

prevention of tinnitus; 

A therapeutically effective amount of a compound of the invention is 
administered to a patient. A typical dose is from about 0.001 to 50 mg per kg of 
body weight, for example 0.01 to 10 mg, according to the activity of the specific 
compound, the age, weight and conditions of the subject to be treated, the type and 
severity of the disease and the frequency and route of admmistration. Preferably, 
daily dosage levels are from 5 mg to 2 g. 

The following Examples illustrate the invention. They do not, however, limit the 
invention in any way. hi this regard, it is important to understand that the particular assays 
used in the Examples section are designed only to provide an indication of activity in 
inhibiting SNS specific sodium channels. A negative result in any one particular assay is 
not determinative. 
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EXAMPLES 

Example 1 (Preparation Example): 4-(2-Chlord-6-fluoro-benzyloxy)-2-methoxy- 
5 benzaldehyde 

To a stirred solution of 2-Chloro-6-fluorobenzyl chloride (Acros 20352) (0.90 ml, 
7.07 ramol) in dimethylformamide (50 mL) was added 4-hydroxy-2-methoxy- ^ 
benzaldehyde (Fluka 55543) (1.08 g, 7.07 mmol), potassium carbonate (1 .4 g, 10.04 
10 mmol) and the reaction was heated at 100°G for 17 hours. The reaction was 

concentrated in vactio and the residue dissolved in dichloromethane (100 mL). The 
organic solution was washed (sodium hydroxide 2M), dried (magnesium sulphate) 
and concentrated in vacuo to afford the title compound as a yellow oil which 
crystallised on standing (1 .65g, 62.2 %). 



15 



The following intermediates were prepared from the appropriate benzyl bromide and 
hydroxy benzaldehyde according to the method described in Example 1 : 



4-Ben2yloxybenzaldehyde 
20 4-Benzyloxy-3-methoxybenzaldehyde 

3-(4-Formyl-phenoxymethyl)-benzonitrile 

3- Methoxy-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzaldehyde 
2,6-Dimethoxy-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzaldehyde 

4- (2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-ben2ladehyde 
25 3.Methoxy-4-(3-methoxy-benzyloxy)-benzaldehyde 

4-(2,6-Difluoro-benzyloxy)-3-methoxy-benzaldehyde 
4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzaldehyde. 
2,6-Dimethoxy-4-(4-trifluoromethyl-benzyloxy)-benzaldehyde 
4-(2-Fluoro-benzyloxy)-2,6-dimethoxy-benzaldehyde 
30 3-Methoxy-4-(4-methoxy-benzyloxy)-ben2aldehyde 
4-Cyclohexyhnethoxy-3-methoxy-benzaldehyde 
4-Benzyloxy-3-chlorobenzaldehyde 
4-Cyclohexyhnethoxy-benzaldehyde 
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Example 2 (Preparation Example): l-(S>(5-Methyl-thiazol-2-yl)-ethylamuie 
trifluoroacetate 

5 (S)-[l-(2-Hydroxy-propylcarbamoyl)-ethyl]-carbamic acid tert-butyl ester 

To a solution of 2-(S)-tert-butoxycarbonylainino-propionic acid (5.0 g, 26.4 mmol) 
in dichloromethane (130 mL) was added l-amino-2-propanol (2.38 g, 31.7 mmol), 
triethylamine (5.33 g, 52.8 mmol), hydroxybenzotriazole (6.05 g, 39.6 mmol), l-(3- 

10 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride salt (4.9 1 g, 3 1 .7 mmol) 
and the reaction was stirred at room temperature for 16 hours. The reaction was 
diluted using ethyl acetate (300 mL), washed (5% citric acid), (sat. sodium 
bicarbonate), (brine), dried (magnesium sulphate) and concentrated in vacuo to 
afford an orange residue. The residue was purified by flash chromatography (SiOz, 

15 10% methanoVethyl acetate) to afford the title compound as a pale yellow oil (4. 1 g, 
63%) : IH NMR (400 MHz. CDC13) 5h 1.16 (3H). 1.36 (3H), 1.43 (9H), 2.68 (IH), 
3.1 1 (IH), 3.43 (IH), 3.91 (IH), 4.11 (IH). 5.00 (IH), 6.58 (IH). 



20 



(S)-[l-(2-Oxo-propylcarbamoyl)-ethyl]-carbamic acid tert-butyl ester 



To a solution of (S)-[l-(2-hydroxy-propylcarbamoyl)-ethyl]-carbamic acid tert-butyl 
ester (0.5 g, 2.0 mmol) in dry dichloromethane (10 mL), was added 1,1,1- 
tris(acetylo'xy)-l,l-dihydro-1.2-benziodoxol-3-(liO-one (1.07 g, 2.4 mmol) and the 
reaction stirred at room temperature for 16 hours. The reaction was diluted using 
25 ethyl acetate (30 mL). washed, (sat. sodium bicarbonate containing 2% sodium 
thiosulphate), (brine), dried (magnesium sulphate) and concentrated in vacuo. The 
residue was purified by flash chromatography (SiOj. ethyl acetate) to afford the title 
compound as a clear oil (0.17 g. 35 %) : IH NMR (400 MHz, CDC13) 5„ 1.38 (3H). 
1.44 (9H), 2.19 (3H), 4.12 (2H), 4.18 (IH), 4.94 (IH). 6.76 (IH). HPLC retention 
30 time, 2.7 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. 
Column: Phenomenex 50 x 3.00 mm i.d.. CIS reverse phase. Flow rate: 1.5 
ml/min.). Mass spectrum (ES+) m/z 245 (M + H). 
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(S)-l-(5-Methyl-thiazol-2-yl)-ethyl]-carbamic acid tert butyl ester 

To a solution of (S)-[l-(2-oxo-propylcarbamoyl)-ethyl]-carbamic acid tert-butyl ester 
(1.0 g, 4.1 rmnol) in tetrahydrofiiran (40 mL) was added 2,4-bis(4-methoxyphenyl)- 

5 l,3-dithia-2,4-diphosphene-2,4-disulphide (2.5 g, 6.1 mmol) and the reaction was 
heated to reflux for 2 hours. After cooling, the reaction mixture was diluted using 
ethyl acetate (150 mL), washed (5% citric acid), (sat. sodium bicarbonate), (brine), . 
dried (magnesium sulphate) and concentrated in vacuo. The residue was purified by 
flash chromatography (Si02, 30% ethyl, acetate/hexanes) to afford the title compound 

10 as a pale yellow stiff oil (0.92 g, 88%) : IH NMR (400 MHz, CDC13) 8h 1.44 (9H), 
1.54 (3H), 2.41 (3H), 5.01 (2H), 7.30 (IH). 

l.(S)-(5-Methyl-thiazol-2-yl)-ethylaminetrifluoroacetate 

15 To a solution of (S)-l-(5-methyl-thiazol-2-yl)-ethyl]-carbamic acid tert butyl ester 
(0.2 g, 0.74 mmol) in dichloromethane (5 mL) was added drop wise trifluoroaetetic 
acid (5 mL) and the reaction was stirred at room temperature for 2 hours. The 
reaction mixture was concentrated in vacuo to afford the title compound as a pale 
orange oil (0.12 g, 95%) : IH NMR (400 MHz. CDC13) 5h 1.81 (3H), 2.53 (3H), 

20 5.01 (2H), 7.55 (IH). 8.9 (3H). 

Example 3 (Preparation Example): l.(5-MethyI-4,5-dihydro-oxazoI-2-yl)- 
ethylamine trifluoroactetate 

25 (S).[l.(5-Methyl-4,5-dihydro-oxazol-2-yl)-ethyl]-carbamic acid tert-butyl ester 

A solution of (S)-[l-(2-hydroxy-propylcarbamoyl)-ethyl]-carbamic acid tert-butyl 
ester (0.5 g, 2.0 mmol) in dry dichloromethane (20 mL) was cooled to -70''C under 
an atmosphere of nitrogen. A solution of (Diethylamino) sulphur trifluoride (0.36 g, 
30 2.2 mmol) in dichloromethane (20 mL) was added and the reaction was stirred at - 
78°C for 1 hour. The reaction mixture was allowed to warm to room temperature 
and poured gradually onto a stirred solution of saturate potassium carbonate. The 
reaction mixture was washed using ethyl acetate (2 x lOOmL) and the organic 
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extracts were combined, dried (magnesium sulphate) and concentrated in vacuo. The 
residue was purified using ethyl acetate to afford the title compound as a clear oil 
(0.3 g, 65.8%) : IH NMR (400 MHz, CDC13) 5h 1.22 (3H), 1.34 (3H), 1.58 (9H), 
3.38 (IH), 3.91 (IH), 4.41 (IH), 4.7 (IH), 5.18 (IH). Mass spectrum (ES+) m/z 229 
5 (M + H). 

l.(5.Methyl-4.5-dihydw-oxazol-2-yl)-ethylammetrifluoroacetate 

To a solution of (S)-[l-(5-Methyl-4,5-dihydro-oxazol-2-yI)-ethyl]-carbamic acid tert- 
1 0 butyl ester (0.3 g, 1 .3 mraol) in dichloromethane (3 mL) was added drop wise 
trifluoroacetic acid (3 mL) and the reaction was stirred at room temperature for 2 
hours. The reaction mixture was concentrated in vacuo to afford the title compound 
as a pale yellow oil (0.29 g, 92%) 

15 Example 4 (Preparation Example): l.(5-MethyHH-imidazoI-2-yl)-ethyIamine 

(S)-[l-(Methoxy-methyl-carbamoyl)-ethyl]-carbamic acid tert-butyl ester 

To a solution of 2-(S)-tert-butoxycarbonyIamino-propionic acid (23.5 g, 124 mmol) 
20 and N-ethyhnorpholine (14.2 g, 124 mmol) in dry tetrahydrofuran (500 mL) at -20°C 
was added isobutyl chloroformate (17 g, 124 mmol) and triethylamine (13.8 g, 136 
mmol) and the reaction stirred at -20°C. A solution of MO-dimethylhydroxylamine 
hydrochloride (AldrichD16,370-8) (12.2 g. 124 mmol) in dimethylformamide (250 
mL) was added and the reaction stirred at -20°C for a further 30 minutes. The 
25 reaction mixture was warmed to room temperature and partitioned between ethyl 

acetate (500 mL) and brine (500 mL) and the organic extracts collected. The organic 
extracts were, washed (5% citric acid), (sat. sodium bicarbonate), (brine), dried 
(magnesium sulphate) and evaporated to afford the title compound as a white solid 
(12 g. 42%) : IH NMR (400 MHz. CDC13) 5h 1 .12 (3H), 1 .44 (9H), 3.06 (3H), 3.69 
30 (3H), 4.37 (IH), 6.99 (IH). 



(S)-[l-(5-Methyl-lH4midazol-2-yl)-ethyl]-carbamic acid tert-butyl ester 
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To a solution of (S)-[l-(methoxy-methyl-carbamoyl)-ethyl]-carbamic acid tert-butyl 
ester (1.0 g, 4.3 mmol) in dry tetrahydrofiiran (20 mL) at 0*'C was added drop wise 
lithium aluminium hydride (IM solution in THF) (3.4 mmol) and the reaction was 
stirred at 0°C for 10 minutes. The reaction mixture was added drop-wise to a 
saturated solution of potassium hydrogen sulphate until the pH is 2. The reaction 
mixture was partitioned using diethyl ether (2 x 100 mL) and the organics extracts 
were combined, washed (brine), dried (magnesium sulphate) and concentrated in 
vacuo at 20°C. The resulting oil was dissolved in dry methanol (100 mL) and " ' 
molecular sieves (4A) (5 g) were added. To the stirred solution was added pyruvic • 
aldehyde (40% solution in H2O) (0.78 g, 4.3 mL), ammonium acetate (3.3 g, 43 
mmol) and the reaction heated to 60°C for 16 hours.. The reaction was filtered and 
partitioned between ethyl acetate (2 x 150 mL) and 5% potassium carbonate solution 
(150 mL). The organic extracts were combined, washed (brine), dried (magnesium - 
sulphate) and concentrated in vaaio. The residue was purified by flash 
chromatography (SiCb, 1% methanoydichloromethane) to afford the title compound 
as a yellow foam (0.09g, 10%) : IH NMR (400 MHz, CDC13) 8h 1.44 (9H), 1.59 
(3H), 2.2 (3H), 4.74 (IH), 5.28 (IH), 6.62 (IH). Mass spectrum (ES+) m/z 229 (M + 
H). 

Example 5: (S)-(4-Benzyloxy-benzyl)-(l-(5-inethyl-thiazol-2-yl)-ethyll-amine 

To a solution of 4-benzyloxybenzaldehyde (0.23 g, 1.1 mmol) in dry methanol (10 
mL) was added l-(S)-(5-methyl-thiazoI-2-yl)-ethylamine trifluoroacetate (0.16 g, 1.1 
mmol). triethylamine (0.6 g, 6 mmol) and the reaction was stirred at room 
temperature for 1 hour. Sodium cyanoborohydride (0.076 g, 1.2 mmol) was added 
and the reaction stirred at room temperature for 16 hours. The reaction mixtiire was 
diluted with ethyl acetate (50 mL). and washed (brine 1 00 mL), dried (magnesium 
sulphate) and concentrated in vaaio. The residue was purified by flash 
chromatography (SiOi, 2% methanoVdichloromethane) to afford the title coinpound 
as a stiff oil (0.1 g, 27%) : IHNMR (400 MHz, CDC13) 5h 1.46 (3H), 2.44 (3H), 
3.69 (2H), 4.06 (IH). 5.05 (2H), 6.92 (2H). 7.72-7.42 (8H). 
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Example 6: (S)-3-(4-{[l-(5-Methyl-thiazol)-2-yl)-ethylamino]-methyl}- 
pheiioxyniethyl)-beDzonitriIe 

(S>3-(4- {[1 -(5-methyl-thiazol)-2-yl)-ethylamino]-methyl} -phenoxymethyl)- 
5 benzonitrile was prepared from 3-(4-formyl-phenoxymethyl)-benzonitrile and 1-(S)- 
(5-mefliyl-thiazol-2-yl)-ethylamine trifluoroacetate according to the method 
described in Example 5 : HPLC retention time, 4.61 min (Solvent: 
MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: Phenomenex SO 
X 3.00 mm i.d., CI 8 reverse phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) 
10 m/z364(M + H). 

Example 7: (SH4-BenzyIoxy-benzyl)-[l-(5-methyl-4,5-dihydro-oxazol-2-yI)- 
ethyl]-amine 

1 5 (S)-(4-Benzyloxy-benzyl)-[l -(5-methyl-4,5-dihydro-oxazol-2-yl)-ethyl]-amine was 
prepared from 4-benzyloxybenzaldehyde and l-(5-Methyl-4,5-dihydro-oxazol-2-yl)- 
ethylamine trifluoroacetate according to the method described in Example 5 : HPLC 
retention time, 4.05 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O 
- 6 min. Column: Phenomenex 50 x 3.00 mm i.d., C18 reverse phase. Flow rate: 1.5 

20 ml/min.). Mass spectrum (ES+) m/z 325 (M + H). 

Example 8: (S)-3-(4-{[l-(5-Methyl-4,5-dihydro-oxazol-2-yl)-ethylarainol- 
methyl}-phenoxymethyl)-benzonitrile 

25 (S)-3-(4- { [ 1 -(5 .Methyl-4,5-dihydro-oxazol-2-yl)-ethylamino]-methyl} - 

phenoxymethyl)-benzonitrile was prepared from 3-(4-formyl-phenoxymethyl)- 
benzonitrile and l-(5-Methyl-4,5-dihydro-oxazol-2-yl)-ethylamine trifluoroacetate 
according to the method described in Example 5 : HPLC retention time, 3.83 min 
(Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: 

30 Phenomenex 50 x 3.00 mm i.d., CIS reverse phase. Flow rate: 1 .5 ml/min.). Mass 
spectrum (ES+) m/z 351 (M + H). . 
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Example 9: (SH4-Benzyloxy-benzyl>Il-(4-inethyI-lH-imida2ol-2-yl)-ethyll- 



amine 



To a solution of (S)-[l-(5-Methyl-lH-imidazol-2-yl)-ethyl]-carbamic acid tert-butyl 
ester (0.09 g, 0.4 mmol) in dry dichloromethane (2 mL) was added trifluoroacetic 
acid (2 mL) and the reaction stirred at room temperature for 1 hour. The reaction 
mixture was concentrated in vacuo and the residue dissolved in dry methanol (5 mL). 
4-Benzyloxybenzaldehyde (0.085 g, 0.4 mmol) was added followed by triethylamine 
(0.1 2g, 1.2 imnol) and the reaction mixture was stirred at room temperature for 1 
hour. Sodium cyanoborohydride (0.032 g, 0.5 mmol) was added and the reaction 
stirred for 16 hours at room temperature. The reaction was concentrated in vacuo 
and the residue dissolved in ethyl acetate (25 mL). The solution was washed ( 5% 
potassium carbonate), (brine), dried (magnesium sulphate) and concentrated in 
vacuo. The residue was purified by flash chromatography (Si02, 5% methanol/ 
MTBE) to afford the title compound as a stiff oil (0.039 g, 30%) : IH MR (400 MHz, 
GDC13) 5h 1.41 (3H), 2.24 (3H), 3.63 (2H), 4.03 (IH), 5.03 (2H), 6:63 (IH), 6.91 
(2H), 7.18 (2H), 7.36-7.50 (5H). Mass spectrum (ES+) m/z 322 (M + H). 

Example 10: (S)-[3-Methoxy-4-(4-trifluoroinethyIsulfanyl-benzyloxy)-benzyIl- 
(l-(5-methyl-thiazoI-2-yl)-ethyl]-amine 

To a solution of 3-methoxy-4-(4-trifluoromethylsulfanyi-benzyloxy)-benzaldehyde 
(0.192 g, 0.56 mmol) in dichloromethane (10 mL) was added l-(S)-(5-methyl- 
thiazol-2-yl>ethylamine hydrochloride salt (0.1 g, 0.56 mmol), triethylamine (0.145 
mL, 1.12 mmol), sodium cyanoborohydride (Acros 16855) (0.1 1 g, 1 .68 mmol) and 
the reaction was stirred at room temperature for 17 hours. The reaction mixture was 
washed (samrated sodium bicarbonate), (brine), dried (magnesium sulphate) and 
concentrated in vacuo to afford a crude solid. The solid was purified by flash 
chromatography to afford the titie compound as a white solid (0.06 g, 19%) : HPLC 
retention time, 4.54 min (Solvent: MeCN/H2O/0.05% mUOE, 5-95% gradient HjO 
- 6 min. Column: Phenomenex 50 x 3.00 mm i.d., CI 8 reverse phase. Flow rate: 1 .5 
. ml/min.). Mass spectrum (ES+) m/z 469 (M + H). 
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Example 11 : (S)-[2,6-Dimethoxy-4-(4-trifluoromethylsulfanyI-benzyloxy)- 
benzyll-[l-(5-methyl-thiazol-2-yl)-ethyl]ainine 

(S)-[2,6-Dimethoxy-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methyl- 
5 ttuazol-2-yl)-ethyl]amine was prepared 2,6-dimethoxy-4-(4-trifluoroinethylsulfanyl- 
benzyloxy)-benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine 
hydrochloride salt according to the method described in Example 10 : HPLC 
retention time, 4.82 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O 
- 6 min. Column: Phenomenex 50 x 3.00 mm i.d., C18 reverse phase. Flow rate: 1.5 
10 ml/min.). Mass spectrum (ES+) ra/z 499 (M + H). 

Example 12: (S)-[4-(2-ChIoro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyIl-:[l-(5- 
methyl-thiazol-2-yl)-ethyll-amine 

1 5 (S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-ben2yl]-[ 1 -(5-methyl-thiazol- 
2-yl)-ethyl]-ainine was prepared from 4-(2-Chloro-6-fluoro-benzyloxy)-2,6- 
dimethoxy-benzladehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine 
hydrochloride salt according to the method described in Example 10 : HPLC 
retention time, 4.49 min (Solvent: MeCN/H2O/0.05% NH40H,-5-95% gradient H2O 

20 -6 min. Column: Phenomenex 50 x 3.00 mm i.d., CIS reverse phase. Flow rate: 1.5 
ml/min.). Mass spectrum (ES+) m/z 451 (M + H). 

Example 13: (S)-l3-Methoxy-4-(3-methoxy-benzyloxy)-benzyll-[l-(5-methyl- 
thiazol-2-yl)-ethyll-amine 

25 

(S)-[3-Methoxy-4-(3-methoxy-benzyloxy)-benzyl]-[l-(5-methyl-thiazol-2-yl)-ethyl]- 
amine was prepared from 3-methoxy-4-(4-methoxy-benzyloxy)-benzaldehyde and 1- 
(S)-(5-methyl-thiazol-2-yl)-ethylamine hydrochloride salt according to the method 
described in Example 10 : HPLC retention time, 4. 15 min (Solvent:MeCN/ H2O/ 
30 0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: Phenomenex 50 x 3 .00 mm 
i.d., CI 8 reverse phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 399 (M + 
H). 



wo 2005/000309 



PCT/GB2004/002697 



54 

Example 14: (S)-(4-(2,6-Difluoro-benzyloxy)-3-methoxy-benzyll-[l-(5-niethyl- 
thia20l-2-yl)-ethyll-amine 

(S)-[4-(2,6-Difluoro-benzyloxy)-3-methoxy-ben2yl]-[l-(5-methyl-thiazol-2-yl)- 
ethyl]-amine was prepared from 4-(2,6-difluoro-ben2yloxy)-3-methoxy- 
benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine hydrochloride salt 
according to the method described in Example 10 : IH NMR (400 MHz, CDC13) 5h 
1.47 (3H), 2.44 (3H), 3.72 (2H), 3.84 (3H), 4.11 (IH), 5.14 (2H). 6.83 (IH), 6.89 
(3H), 6.95 (IH), 7.25-7.34 (2H). 
Mass spectrum (ES+) m/z 405 (M + H). 

Example 15: (S)-[4-(2-ChIoro-6-fluoro-benzyioxy)-2-methoxy-benzyIl-ll-(5- 
methyl-thiazol-2-yl)-ethyll-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-[l-(5-methyl-thiazol-2-yl)- 
ethylj-amine was prepared from 4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy- 
benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine hydrochloride salt 
according to the method described in Example 10 : HPLC retention time, 4.45 min 
(Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min.. Column: 
Phenomenex 50 x 3.00 mm i.d., C18 reverse phase. Flow rate: 1.5 ml/min.). Mass, 
spectrum (ES+) m/z 421 (M + H). 

Example 16: (S)-(2,6-Dimethoxy-4-(4-trifluoromethyIsulfanyl-benzyIoxy)- 
beDzyl]-l3-methyl-l-(5-methyi-thiazoI-2-yI)-butyl]-amine 

(S)-[2,6-Dimethoxy-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[3-methyl-l- 

(5-methyl-thiazol-2-yl)-butyl]-amine was prepared from 2,6-Dimethoxy-4-(4- 
trifluoromethylsulfanyl-benzyloxy)-benzaldehydeand[3-methyl-l(S)-(5-methyl- 

thiazol.2-yl)-butyl]-amine hydrochloride salt according to the method described in 
Example 10 : HPLC retention time, 3.74 min (Solvent: MeCN/HjO/O.OS'/o HCO2H, 
5-95% gradient H2O - 6 min. Column: Xterra 50 x 4.60 mm i.d., CIS reverse phase. 
Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 541 (M + H). 
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Example 17: (S)-|4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-I3- 
methyl-l-(5-methyl-thiazol-2-yl)-butyl]-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[3-methyl-l-(5- 
5 methyl-thiazol-2-yl)-butyl]-aniine was prepared from 4-(2-chloro-6-fluoro- 

benzyloxy)-2,6-dimethoxy-benzladehyde and [3-methyl-l(S)-(5-methyl-thiazol-2- 
yl)-butyl]-ainine hydrochloride salt according to the method described in Example 10 
: HPLC retention time, 4.99 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% - - 
gradient H2O - 6 min. Column: Xterra 50 x 4.60 mm i.d., CIS reverse phase. Flow 
10 rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 494 (M + H). 

Example 18: (S)-[2,6-Dimethoxy-4-(4-trifluoromethyI-benzyIoxy)-benzyl]-I3- 
methyl-l-(5-inethyl-thiazoI-2-yI)-butyl]-amme 

1 5 (S)-[2,6-Dimethoxy-4-(4-trifluoromethyl-benzyloxy)-benzyl]-[3-methyl-l -(5- 
methyl-thiazol-2-yl)-butyl]-amine was prepared from 2,6-dimethoxy-4-'(4- 
trifluoromethyl-benzyloxy)-benzaldehydeand[3-methyl-l(S)-(5-methyl-thiazol-2- 
yl)-butyl]-amine hydrochloride salt according to the method described in Example 10 
: HPLC retention time, 5.05 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 

20 gradient H2O - 6 min. Column: Xterra 50 x 4.60. mm i.d., CI 8 reverse phase. Flow 
rate: 1 .5 ml/min.). Mass spectmm (ES+) m/z 509 (M + H). 

Example 19: (S)-l4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimeth6xy-benzyll-Il-(5- 
methyl-tliiazol-2-yl)-2-phenyl-etliyll-amine 

25 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[l-(5-methyl-thiazol- 
2-yl)-2-phenyl-ethyl]-amine was prepared from 4-(2-Chloro-6-fluoro-benzyloxy)- 
2,6-dimethoxy-benzladehyde and [1 (S)-(5-methyl-thiazol-2-yl)-2-phenyl-ethyl]- 
amine hydrochloride salt according to the method described in Example 10 : HPLC 
30 retention time, 4.86 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O 
- 6 rain. Column: Xterra 50 x 4.60 mm i.d., CIS reverse phase. Flow rate: 1.5 
ml/min.). Mass spectrum (ES+) m/z 527 (M + H). 
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Example 20: (S)-l2,6-Dimethoxy-4-(4-trinuoromethyI-benzyloxy)-beDzyll-[l-(5- 
methyl-thiazoI-2-yl)-2-phenyI-ethyll-amine 

(S)-[2,6-Dimethoxy-4-(4-trifluoromethyl-benzyloxy)-benzyl]-[l-(5-methyl-thiazol-2- 
5 yl)-2-phenyl-ethyl]-amine was prepared from 2,6-dimethoxy-4-(4-trifluoromethyl- 
benzyloxy)-benzaldehydeand[l(S)-(5-methyl-thiazol-2-yl)-2-phenyl-ethyl]-amme 

hydrochloride salt according to the method described in Example 10 : HPLC 
retention time, 4.93 min (Solvent: MeCN/HaO/O.OS'/o NH4OH, 5-95% gradient H2O 
- 6 min. Column: Xterra 50 x 4.60 mm i.d., CIS reverse phase. Flow rate: 1.5 
10 ml/min.). Mass spectrum (ES+) m/z 543 (M + H). 

Example 21 : (S)-[4-(2-Fluoro-ben2yloxy)-2,6-dimethoxy-benzyll-[l-(5-methyl- 
thiazol-2-yl)-2-phenyl-ethyll-amine 

15 (S)-[4-(2-Fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[l-(5-methyl-thiazol-2.yl)-2- 
phenyl-ethyl]-amine was prepared from 4-(2-Fluoro-benzyloxy)-2,6-dimethoxy- 
benzaldehyde and [l(S)-(5-methyl-thiazol-2-yl)-2-phenyl-ethyl]-amine 
hydrochloride salt according to the mefliod described in Example 10 : HPLC 
retention time, 4.78 min (Solvent: MeCN/HaO/O.OS'/o NH4OH, 5-95% gradient H2O 

20 - 6 min. Column: Xterra 50 x 4.60 mm i.d., CI 8 reverse phase. Flow rate: 1 .5 
ml/min.). Mass spectrum (ES+) m/z 493 (M + H). 

Example 22: (S)-(4-Ben2yIoxy-benzyl)-l3-methyH-(5-methyl-thia20l-2-yl)- 
butyl]-amine 

25 

(S)-(4-Benzyloxy-benzyl)-[3-methyl-l-(5-methyl-thiazol-2-yl)-butyl]-amine was 
prepared from 4-(benzyloxy)-benzaldehyde and [3-methyl-l(S)-(5-methyl-thiazol-2- 
yl)-butyl]-amine hydrochloride salt according to the method described in Example 1( 
: HPLC retention time, 4.82 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
30 gradient HjO - 6 min. Column: Xterra 50 x 4.60 mm i.d., CIS reverse phase. Flow 
rate: 1 .5 ml/min.). Mass spectrum (ES+) m/z 38 1 (M + H). 
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Example 23: (S)-(4-Benzyloxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-2-pheayl- 
ethyll-amine 

(S)-(4-Benzyloxy-benzyl)-[ 1 -(5-methyl-thiazol-2-yl)-2-phenyl-ethyl]-amine was 
5 prepared from 4-(benzyloxy)-benzaldehyde and [ 1 (S)-(5-methyl-thiazol-2-yl)-2- 
phenyl-ethyl]-amine hydrochloride salt according to the method described in 
Example 10 : HPLC retention time, 4.77 min (Solvent: MeCN/H2O/0.05% NH4OH, 
5-95% gradient H26 - 6 min. Colunm: Xterra 50 x 4.60 mm i.d., CIS reverse phase. 
Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 415 (M + H). 

10 

Example 24: (SH4-BeBzyloxy-3-raethoxy-benzyl)-ll-(5-methyl-thiazol-2-yl)- 
ethyll-amine 

(S)-(4-Benzyloxy-3-methoxy-benzyl)-[l-(5-methyI-thiazol-2-yl)-ethyl]-aminewas 
1 5 prepared from 4-(benzyloxy)-3-methoxy benzaldehyde and l-(S)-(5-methyl-thiazol- 
2-yl)-ethyIamine hydrochloride salt according to the method described in Example 
10 : HPLC retention time, 4.16 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
gradient H2O- 6 min. Colunm: Xteira 50 x 4.60 mm i.d., CIS reverse phase. Flow 
rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 369 (M + H). 

20 

Example 25: (S)-(4-Methoxy-benzyl)-[l-(5-methyl-thiaz61-2-yl)-ethyl]-amine 

(S).(4-Methoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine was prepared from 
4-methoxy benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine 
25 hydrochloride salt according to the method described in Example 1 0 : HPLC 

retention time, 3.7 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 
6 min. Colunm: Xterra 50 x 4.60 mm i.d., CIS reverse phase. Flow rate: 1 .5 
mVmin.). Mass spectrum (ES+) m/z 366 (M + H). 

30 Example 26: (S)-(4-Cyclohexylmethoxy-benzyl)-[l-(5-methyI-thiazol-2-yl)- 
ethyl]-amine 
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(S)-4-(Cyclohexylinethoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-aminewas 
prepared from 4-cyclohexylmethoxy benzaldehyde and l-(S)-(5-methyl-thiazol-2- 
yl)-ethylainine hydrochloride salt according to the method described in Example 10 : 
HPLC retention time, 4.93 min (Solvent: MeCN/HjO/O.OS'/o NH4OH, 5-95% 
gradient H2O- 6 min. Column: Xterra 50 x 4.60 mm i.d.,C18 reverse phase. Flow 
rate: 1.5 mymin.). Mass spectrum (ES+) m/z 345 (M + H). 

Example 27: (S)-(4-Benzyloxy-3-chloro-benzyl)-[l-(5-methyl-thiazoi-2-yl)- 
ethyil-amine . 



■ (SH4-Benzyloxy-3-chloro-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-aminewas 
prepared from4-benzyloxy-3-chlorobenzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)- 
ethylamine hydrochloride salt according to the method described in Example 10: - 
HPLC retention time, 4.49 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
15 gradient H2O- 6 min. Column: Xterra 50 x 4.60 mm i.d.,C18 reverse phase. Flow 
rate: 1.5 mymin.). Mass spectrum (ES+) m/z 373 (M + H). 

Example 28: (S)-(4-BenzyIoxy-2-methoxy-beiizyl)-ll-(5-methyl-thiazol-2-yl)- 
ethyl]-amuie 



(S)-(4-Benzyloxy-2-methoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-anunewas 
prepared from 4-benzyloxy-2-methoxybenzaldehyde and l-(S)-(5-methyl-thiazol-2- 
yl).ethylamine hydrochloride salt according to the method described in Example 10 : 
HPLC retention time, 4.33 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
25 gradient H2O - 6 min. Column: Xterra 50 x 4.60 mm i.d., C18 reverse phase. Flow 
rate: 1.5 mymin.). Mass spectrum (ES+) m/z 369 (M + H). 

Example 29: (S)-(4-Ben2yloxy-2,6-dimethoxy-benzyl)-Il-(5-inethyl-thiazol-2-yl)- 
ethyl]-amine 



30 



(S)-(4-Benzyloxy-2,6-dimethoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine 
was prepared from 2,6-dimethoxy-4-ben2yloxybenzaldehyde and l.(S)-(5-methyl- 
thiazol-2-yl)-ethylamine hydrochloride salt according to the method described in 
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Example 10 : HPLC retention time, 4.33 min (Solvent: MeCN/H2O/0.05% NH4OH, 
5-95% gradient H2O -6 ma. Column: Xterra 50 x 4.60 mm i.d., CIS reverse phase. 
Flow rate: 1 .5 ml/min.). Mass spectrum (ES+) m/z 399 (M + H). 

5 Example 30: (S)-(4-Benzyloxy-2-chloro-ben2yl)-ll-(5-inethyl-thiazol-2-yI)- 
ethylj-amine 

(SH4-Benzyloxy-2-chloro-benzyl)-[lK5-methyl-thiazol-2-yl)-e^^^^^ 
prepared from 4-benzyIoxy-2-chlorobenzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)- 
10 ethylamine hydrochloride salt according to the method described in Example 10 : 
HPLC retention time. 4.58 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
gradient H2O- 6 min. Column: Xterra 50x4.60 mm i.d., CIS reverse phase. Flow 
rate: 1.5 ml/min.). Mass spectmm (ES+) m/z 373 (M + H). 

15 Example 31: (SH4.Benzyloxy.3-ethoxy.benzyl)-llK5-methyl.thte^^^^^^ 

ethylJ-amine 

(S)-(4-Benzyloxy-3-ethoxy-ben.yl)41-(5-methyl-thiazol-2-yl)-ethyl]-aminewas 
prepared from 4-benzyloxy-3-ethoxybenzaldehyde and l-(SH5-methyl-thiazol-2. 
00 yl)-ethylamme hydrochloride salt according to the method described in Example 10 : 
HPLC retention time, 4.33 min (Solvent: MeCN/H.O/0.05% NH4OH, 5-95% 
gradient H.0- 6 min. Column: Xterra 50x4.60 mm i.d., CIS reverse phase. Flow 
rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 383 (M + H). 

25 Example 32: (S)K4-Benzyloxy-3.nitro.benzyl)-ll-(5-methyl.thiazoW^^^^^^ 
amine 

(S)-(4-Benzyloxy-3-nitro-benzyl)-[l-(5-methyl.thiazol.2-yl)-ethy^^^ 
prepared from 4-benzyloxy-3-nitrobenzaldehyde and l.(S).(5.methyl-thiazol-2.yl)- 
30 ethylamine hydrochloride salt according to the method described in Example 10 : 
HPLC retention time, 4.24 min (Solvent: MeCN/H,O/0.05% NH4OH. 5-95% 
gradient H,0- 6 min. Column: Xterra 50 x 4.60 mm i.d., C18 reverse phase. Flow 
rate: 1.5 mVmin.). Mass spectmm (ES+) m/z 384 (M + H). 
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Example 33: (S>l4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyll-(5- 
methyl-isoxazol-3-ylDiiethyl)-ainine 

5 (s).[4-(2-Chloro-6-fluoro-beiizyloxy)-2,6-dimethoxy-benzyl]-(5-methyl-isoxazol-3. 
ylmethyl)-amine was prepared from 4-(2-chloro-6-fluoro-ben2yloxy)-2,6-dimethoxy- 
benzaldehyde and C-(5-methyl-isoxazol-3-yl)-methylainine according to the method 
described in Example 10 : IH NMR (400 MHz. CDCI3) 5h 2.38 (3H), 3.78 (lOH), 
5.19 (2H), 6.00 (IH), 6.23 (2H). 7.04 (IH), 7.20-7.35 (2H). Mass spectrum (ES+) 

10 m/z421(M + H). 

Example 34: {S)-l4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyll-(l- 
methyl-lH-pyrrol-2-ylmethyl)-amine 

15 (S)-[4-(2-ChIoro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-(l-methyl-lH-pyrrol- 
2-ylmethyl)-amine was prepared from 4-(2-chloro-6-fluoro-benzyloxy)-2,6- 
dimethoxy-benzaldehyde and C-(l-methyHH-pyrrol-2-yl)-methylamine according 
to the method described in Example 10 : HPLC retention time. 4.72 min (Solvent: 
MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: Phenomenex 50 

20 X 3.00 mm i.d., CIS reverse phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) 
m/z419(M + H). 

Example 35: (S)-l4-(2-Chloro-6-nuoro-benzyloxy)-2,6-dimethoxy-benzyl]- 
thiophen-3-ylmethyl-amine 

25 

(SH4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-thiophen-3-ylmethyl- 
amine was prepared from 4-(2-chloro-6-fluoro-benzyloxy)-2,6-dimethoxy- 
benzaldehyde and C-thiophen-3-yl-methylamine according to the method described 
in Example 10 : HPLC retention time. 4.85 min (Solvent: MeCN/H2O/0.05% 
30 NH4OH, 5-95% gradient H2O - 6 min Column: Phenomenex 50 x 3.00 mm i.d., 
C18 reverse phase. Flow rate: 1.5 mVmin.). Mass spectrum (ES+) m/z 422 (M + H). 
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Example 36: (S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyll-(l^,5- 
trimethyl-lH-pyrazol-4-yImethyl)-ainine 

(S>[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-(l,3,5-trimethyl-lH- 
5 pyrazol-4-ylinethyl)-amine was prepared from 4-(2-chloro-6-fluoro-benzyloxy)-2,6- 
dimethoxy-benzaldehyde and C-(l,3.4-triinethyl-lH-pyrazole-4-yl)-methylamine 
according to the method described in Example 10 : HPLC retention time, 4.19 min 
(Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. Column:' — 
Phenomenex 50 x 3.00 mm i.d., CIS reverse phase. Flow rate: 1.5 ml/min.). Mass 
10 spectram (ES+) m/z 487 (M + CH2CN). 

Example 37: (S)-(4-(2-ChIoro-6-fluoro-benzyloxy)-2,6-dimetlioxy-benzyll- 
thioplien-2-ylmethyl-amine 

15 (S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-thiophen-2-ylmethyl- 
amine was prepared from 4-(2-chloro-6-fluoro-benzyloxy)-2,6-dimethoxy- 
benzaldehyde and C-thiophen-2-yl-methylamine according to the method described 
in Example 10 : HPLC retention time, 4.71 min (Solvent: MeCN/H2O/0.05% 
NH4OH, 5-95% gradient H2O - 6 min. Column: Phenomenex 50 x 3.00 mm i.d., 

20 C18 reverse phase. Flow rate: 1.5 ml/min.). Mass spectram (ES+) m/z 422 (M + H). 

Example 38: (S)-(4-(2-ChIoro-6-fluoro-benzyloxy)-2,6-dimethoxy-beozyll-(3- 
metliyl-thiophen-2-ylmethyl)-ainine 

25 (S)-[4-(2-Chloro-6-fluoro-benzyIoxy)-2.6-dimethoxy-benzyl].(3-methyl-thiophen-2- 
ylmethyl)-amine was prepared from 4-(2-chloro.6-fluoro-ben2yloxy)-2.6-dimethoxy- 
benzaldehyde and C-(3-methyl-thiophen-2-yl)-methylamine according to the method 
described in Example 10 : HPLC retention time, 4.77 min (Solvent: MeCN/HjO/ 
0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: Phenomenex 50 x 3.00 mm 

30 i.d., C18 reverse phase. Flow rate: 1 .5 ml/min.). Mass spectrum (ES+) m/z 436 (M + 
H). 
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Example 39: (S)-I4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-Il- 
mcthyl-lH-pyrrol-2-ylmethyl)-amine 

(S)-[4-(2-ChIoro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-[l-methyl-lH-pyrrol-2- 
ylmethyl)-amine was prepared from 4-(2-chloro-6-fluoro-benzyloxy)-2,-methoxy- 
benzaldehyde and C-(l -methyl- lH-pyrrol-2-yl)-methylamine according to the 
method described iii Example 10 : IH NMR (400 MHz, CDCI3) 5h 3.62 (3H), 3.71 
(2H), 3.75-3.80 (5H), 5.18 (2H), 6.03 (2H), 6.50-6.64 (3H), 7.04 (IH), 7.18 (IH), 
7.22-7.34 (2H). Mass spectrum (ES+) m/z 389 (M + H). 

- Example 40: (S)-l4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-thiophen- 
3-ylmethyl-amine 

S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-thiophen-3-yhnethyl-amine 
15 was prepared from 4-(2-chloro-6-fluoro-benzyloxy)-2,-methoxy-benzaldehyde and 
C-thiophen-3-yl-methylamine according to the method described in Example 10 : 
HPLC retention time, 4.60 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
gradient H2O - 6 min. Column: Phenomenex 50 x 3.00 mm i.d.. CI 8 reverse phase. 
Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 392 (M + H). 

20 

Example 41 : (S)-I4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyll-(5- 
methyl-isoxazol-3-ylmethyl)-amine 

(S)-[4-(2-Chloro-6-fluoro-benzyloxy)-2-methoxy-benzyl]-(5-methyl-isoxazoI-3- 
25 ' ylmethyl)-amine was prepared from 4-(2-chloro-6-fluoro-benzyloxy)-2.-methoxy- 
benzaldehyde and C-(5-methyl-isoxazol-3-yl)-methylamine according to the method 
described in Example 10 : HPLC retention time, 4.17 min (Solvent: MeCN/H20/ 

0. 05% NH4OH, 5-95% gradient H2O - 6 min. Column: Phenomenex 50 x 3.00 mm 

1. d., CIS reverse phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 391 (M + 
30 H). 



Example 42: (S)-[4-(2-Chloro-6-nuoro-benzyloxy)-2-methoxy-benzylH3- 
metbyl-thiophen-2-ylmethyl)-amine 
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(S)-[4-(2-ailoro-6-fluoro-benzyloxy)-2-methoxy-benzyl]K3-methyl-thiophen-2- 
ylmethyl)-amme was prepared from 4-(2-chloro-6-fluoro-benzyloxy)-2,-methoxy- 
benzaldehyde and C-(3-methyl-thiophen-2-yl)-methylamine according to the method 
5 described in Example 10 : IH NMR (400 MHz, CDCI3) 5h 2.17 (3H), 3.80-3.90 
(7H). 5.21 (2H), 6.54-6.64 (2H), 6.S2 (IH), 7.10-7.20 (3H), 7.24-7.36 (2H). 
Mass spectrum (ES+) m/z 406 (M + H). 

Example 43: (S)-[4-{2,6-Difluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[l-(5- 
10 methyl-thiazol-2-yl)-ethyll-amine 

(S)-[4-(2,6-Difluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[l-(5-methyl-thiazol-2-yl)- 
ethyi]-amine was prepared from 4-(2,6-difluoro-ben2yloxy)-2,6-dimethoxy- 
benzaldehyde and l-(5-methyl-thiazol-2-yl)-ethylamine according to the method 
1 5 described in Example 10 : HPLC retention time, 4.34 min (Solvent: MeCN/HiO/ 
0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: Xterra 50 x 4.60 mm i.d., 
C18 reverse phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 435 (M + H). 

Example 44: (S)-(4-Benzyloxy-3,5-dimethoxy-benzyl)-[l-(5-methyI-thiaz61-2-yI)- 
20 ethyl]-amine 

(S)-(4-Benzyloxy-3,5-dimethoxy-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine 
was prepared from 4-benzyloxy-3,5-dimethoxy-benzaldehyde and l-(5-methyl- 
thiazol-2-yl)-ethylamine according to the method described in Example 10 : HPLC 
25 retention time, 4.20 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O 
- 6 min. Column: Xterra 50 x 4.60 mm i.d., CI 8 reverse phase. Flow rate: 1 .5 
mymih.). Mass spectrum (ES+) m/z 399 (M + H). 

Example 45: (S).l2,6-Dimethoxy-4-(2,4,6-trifluoro-benzyloxy)-benzyl]-[l-(5- 
30 methyl-thiazoI-2-yl)-etbyll-amine 

(S)-[2,6-Dimethoxy-4-(2,4,6-trifluoro-benzyloxy)-benzyl].[l-(5-methyl-thiazoI-2- 
yl)-ethyl]-amine was prepared from 2,6-dimethoxy-4-(2,4,6-trifluoro- 
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benzyloxy)benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine hydrochloride 
salt according to the method described in Example 10 : HPLC retention time, 4.36 
min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: 
Xterra 50 x 4.60 mm i.d., C18 reverse phase. Flow rate: 1.5 ml/min.). Mass 
. 5 spectrum (ES+)m/z 453 (M + H). 

Example 46: (S)-(4-Benzyloxy-3-methyl-benzyl)-ll-(5-methyl-thiazol-2-yl)- 
ethylj-amine 

.- 10 (S)-(4-Benzyloxy-3-methyl-benzyl)-[l-(5-methyl-thiazol-2-yl)-ethyl]-amine was 
prepared jfrom 3-methyl-4-benzyloxy-benzaldehyde and l-(S)-(5-methyl-thiazol-2- 
yl)-ethylamine hydrochloride salt according to the method described in Example 10 : 
HPLC retention time, 4.63 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
gradient H2O - 6 min. Colunm: Xterra 50 x 4.60 mm i.d., CIS reverse phase. Flow 
15 rate: 1 .5 ml/min.). Mass spectrum (ES+) m/z 353 (M + H). 

Example 47: (S)-2-Benzyloxy-5-{[l-(5-methyl-thiazol-2-yI)-ethylamino]-methyl}- 
phenylamine 

20 (S)-2-Benzyloxy-5- { [ 1 -(5-methyl-thiazol-2-yl)-ethylamino]-methyl} -phenylamine 
was prepared from 3-amino-4-benzyloxy-benzaldehyde and l-(S)-(5-methyl-thiazol- 
2-yl)-ethylamine hydrochloride salt according to the method described in Example 
10 : HPLC retention time, 3.95 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
gradient H2O- 6 min. Column: Xterra 50x4.60 mm i.d., CIS reverse phase. Flow 

25 rate: 1 .5 ml/min.). Mass spectrum (ES+) m/z 354 (M + H). 

Example 48 : (S)-(4-(4-Fluoro-benzyloxy>2,6-dimethoxy-benzyl]-(l-(5-methyI- 
thiazoI-2-yl)-ethyll-amine 

30 (S)-[4-(4-Fluoro-benzyloxy)-2,6-dimethoxy-benzyl]-[l-(5-methyl-thiazol-2-yl)- 

ethyl]-amine was prepared from 2,6-dimethoxy-4-(4-fluorobenzyloxy)-benzaldehyde 
and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine hydrochloride salt accordiiig to the 
method described in Example 10 : HPLC retention time, 4.37 min (Solvent: 
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MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: Xterra 50 x 4.60 
mm i.d., CIS reverse phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 417 
(M + H). 

5 Example 49 : (S)- {3-Chloro-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyll-(l- 
(5-methyl-thiazoI-2-yl)-ethyll-amine 

(S)-[3-CWoro-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methyl-lliiazol- 

2-yl)-ethyl]-amine was prepared from 3.-chloro-4-(4- 
10 trifluorothiomethoxybenzyloxy)-benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)- 
ethylamine hydrochloride salt according to the method described in Example 10 : 
HPLC retention time, 4.62 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
gradient H2O- 6 min. Column: Xterra 50 x 4.60 nmi i.d., C18 reverse phase. Flow- 
rate: 1.5 mymin.). Mass spectrum (ES+) m/z 472, 474 (M + M+2H). 

Example 50 : (S)-l3-Chloro-4-(2-chloro-6-fluoro-benzyloxy)-benzyll-(l-(5- 
methyl-thiazoI-2-yl)-ethyl]-amIne 

(S)-[3-Chloro-4-(2-chloro-6-fluoro-benzyloxy)-benzyl]-[l-(5-methyl-thiazol-2-yl)- 
20 ethyl]-amine was prepared from 3-chloro-4-(2-chloro-6-fluorobenzyloxy)- 
benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine hydrochloride saU 
according to the method described in Example 10 : HPLC retention time, 4.56 min 
(Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. Column: Xterra 
50 x 4.60 mm i.d., CIS reverse phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) 
25 m/z425,427(M + M+2H). 

Example 51 : (S)-[l-(5-Metliyl-thiazol-2-yl)-ethyll-l3-nitro-4-(4- 
trifluoromethyisulfanyl-benzyloxy)-benzyll-amme 

30 (S)-[l-(5-Methyl-thiazol-2-yl)-ethyl]-[3-nitro-4-(4-trifluoromethylsulfanyl- 

benzyloxy)-benzyl]-amine was prepared from 3-nitro-4-(4-trifluoromethylsulfanyl- 
ben2yloxy)-benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine 
hydrochloride salt according to the method described in Example 1 0 : HPLC 
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retention time, 4.72 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O 
- 6 min. Colunm: Xterra 50 x 4.60 mm i.d., CI 8 reverse phase. Flow rate: 1.5 
ml/min.). Mass spectrum (ES+) m/z 484 (M + H). 

5 Example 52 : (S)-[2-Chloro-4-(4-trifluoromethylsulfanyl-benzyIoxy)-benzyll-[l- 
(5-methyl-thiazol-2-yl)-ethyl]-amine 

(S)-[2-Chloro-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methyl-thiazol- 
2-yl)-ethyl]-amine was prepared from 2-chIoro-4-(4-trifluoromethylsulfanyl- 
10 benzyloxy)-benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine 

hydrochloride salt according to the method described in Example 10 : HPLC 
retention time, 4.9 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 
6 min. Column: Xterra 50 x 4.60 min i.d., CIS reverse phase. Flow rate: 1 .5 
ml/min.). Mass spectrum (ES+) m/z 472,474 (M, M+2H). • 

15 

Example S3 : (S)-[2-Chloro-4-(2-chIoro-6-fluoro-benzyloxy)-benzyll-[l-(5- 
methyl-thiazol-2-yl)-ethyll-amine 

(S)-[2-Chloro-4-(2-chloro-6-fluoro-benzyloxy)-benzyl]-[l-(5-methyl-thiazol-2-yl)- 
20 ethyl]-amine was prepared from 2-chloro-4-(2-chloro-6-fluorobenzyloxy)- 
benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine hydrochloride salt 
according to the method described in Example 10 : HPLC retention time, 4.74 min 
(Solvent: MeCN/H2O/0.05% NH4OH, 5-95% gradient H2O - 6 min. Colunm: Xterra 
50 X 4.60 mm i.d., CI 8 reverse phase. Flow rate: 1 .5 ml/min.). Mass spectrum (ES+) 
25 m/z 425,427 (M. M+2H). 

Example 54 : (S)-(4-(2-Chloro-6-fluoro-benzyloxy)-3-nitro-benzyl]-[l-(5-methyl- 
thiazol-2-yl)-ethyll-amine 

30 (S)-[4-(2-Chloro-6-fluoro-benzyloxy)-3-nitro-benzyl]-[l-(5-methyl-thiazol-2-yl)- 

ethyl]-amine was prepared from 3-nitro-4-(2-chloro-6-fluorobenzyloxy)- 
benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)-ethylamine hydrochloride salt 
according to the method described in Example 10 : HPLC retention time, 4.38 min 



wo 2005/000309 



PCT/GB2004/002697 



67 

(Solvent: MeCN/H2O/0.05% NH4OH. 5-95% gradient H2O - 6 min. Column: Xterra 
50 X 4.60 mm i.d., C18 reverse phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) 
m/z 435,437 CM,M+2H). 

Example 55 : (S)-l2-MethoxT-4-(4-trifluoromethyIsulfanyl-benzyloxy)-benzyll- 
[l-(5-methyI-thiazol-2-yl)-ethyll-amine 

(S)-[2-Methoxy-4-(4-trifluoromethylsulfanyl-benzyloxy)-benzyl]-[l-(5-methy^^ 

thiazol-2-yl)-ethyl]-amine was prepared from 3-methoxy-4-(4- 
trifluoromethylsulfanyl-benzyloxy)-benzaldehyde and l-(S)-(5-methyl-thiazol-2-yl)- 
ethylamine hydrochloride salt according to the method described in Example 10 : 
HPLC retention time, 4.87 min (Solvent: MeCN/H2O/0.05% NH4OH, 5-95% 
gradient H2O- 6 min. Column: Xterra 50x4.60 mm i.d., CI 8 reverse phase. Flow 
rate: 1.5 ml/ftiin.). Mass spectrum (ES+) m/z 469 (M+). 

. Example 56: N*3*-(4-Phenoxy.benzyl)-lH-ll,2,41triazole-3,5-diamine 

l.Cyano-3-(4-phenoxy-benzyl)-2-phenyl-isourea 

To a solution of 4-phenoxybenzylamine (Transworld P1284) (0.2 g, 1.1 mmol) in 
isopropanol ^yas added diphenyl cyanocarbonimidate (0.25 g, 1.1 mmol) and the 
reaction stirred at ambient temperature for 1 hour. The precipitate was collected by 
filtration, washed (propan-2-ol), dried (vacuum) to afford the title compound as a 
white crystalline solid. 

N*3*-(4-Phenox}>-benzyl)-lH-fl.2.4]triazole-3J-diamine 

To a solution of l-Cyano-3-(4-phenoxy-benzyl)-2-phenyl-isourea (0.05 g, 0.15 
mmol) in propan-2-ol (5 mL) was added hydrazine hydrate (0.016 g, 0.3 mmol) and 
the reaction was heated to reflux for 2 hours. The reaction was allowed to cool and 
concentrated in vacuo to afford a crude solid. The solid was recrystallised from 
isopropanol to afford the title compound as a white crystalline solid : Mass Spectrum 
(ES+) m/z 282 (M + H). 
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Example 57: (4-Phenyl-butyI)-(5-phenyI-2H-ll^^ltriazol-4-ylmethyl)-amine 

5-phenyl-2H-[l,2,3]-triazole-4-carbaldehyde 

5 To a stiired solution of phenylacetylene (Aldrich 1 1 ,770-6) (5 . 1 g, 50 mmol) in 
anhydrous tetrahydrofuran (125 mL) at - 40*0 under nitrogen was added drop wise 
over c.a 2 min nButyl lithium (Aldrich 18,617-1) (31.3 mL, 50 mmol) whilst 
maintaining the temperature (internal) between -SS^C to - 40°C with external ' 
cooling. To this solution was added anhydrous dimethyl formamide (7.75 mL) and 
10 the reaction mixture allowed to warm to room temperaUire, stirred for 0.5h and 
quenched by pouring into a rapidly stirred biphasic solution of 10% potassium 
dihydrogen phosphate (270 mL) and methyl tert-butyl ether (250 mL), cooled to c.a. 
-5°C. The layers were separated and the aqueous layer extracted with methyl tert- 
butyl ether (100 mL). The combined organic layers were washed with water (2 x 200 
15 mL), dried (magnesium sulphate) and evaporated to dryness in vacuo. The residue 
was purified by flash column chromatography to give 6.1g of apale yellow oil. A 
solution of this oil (3.1g in dimethyl sulphoxide (17.5 mL) was added to a 
vigorously stirred solution of sodium azide (Aldrich 19,993-1) (1.79g, 27.5 mmol) in 
dimethyl sulphoxide (55 mL) over c.a. 10 min whilst maintaining the temperature 
20 (internal) between 20 to 25°C. The reaction mixture was stinred for a further 0.5h and 
then quenched by pouring into a rapidly stirred biphasic solution of 15% potassium 
dihydrogen phosphate (150 mL) and methyl tert-butyl ether (160 mL). The organic 
layer was separated and washed with water (2 x 100 mL). The aqueous layers were 
re-extracted with methyl tert-butyl ether (100 mL) and the combined organic layers 
25 dried (magnesium sulphate) and evaporated in vacuo to afford the title compound as 
an off white solid (3.1g, 65%) : 'H NMR (400MHz. CDCI3) 5H 7.46-7.59. (3H), 
7.66-7.89 (2H), 10.14 (IH), 16.08(1H, ). 

(4-Phenyl-biityl)-(5-phenyl-2H-[l,2.3]tnazol-4-ylmethyl)-^^^^ 

30 

To a solution of 5-phenyl-2H-[l,2,3]-triazole-4-carbaldehyde (0.250g, 1.4 mmol) in 
anhydrous methanol (5 mL) was added as solution of 4-phenylbutylamine (Aldrich 
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14,539-4) in anhydrous methanol (5mL), followed by sodium cyanoborohydride 
(Aldiich 15,615-9) (O.lOSg, 1.73 mmol) and the reaction stirred at ambient 
temperature for 17 hours. The reaction was concentrated in vacuo and the residue re- . 
dissolved in ethyl acetate (25 mL), washed with distilled water (10 mL), dried 
(magnesium sulphate) and concentrated m vacuo. The residue was purified by 
preparative HPLC (Solvent: MeCN/H2O/0.05% HCOOH, 5-95% gradient H20- 
6min. Column: Phenomenex 50 x 3.00 i.d., CI 8 reverse phase. Flow rate: 
1 5mL/min.) to afford the title compound as a white solid (0.042g, 11%) : IH NMR 
(400MHz, CDC13) 5h 1.51 (4H), 2.49 (2H), 2.71(2H). 4.05(2H), 7.15-7.76 (lOH), 
8.71(1H) : Mass Spectrum (ES+) m/z 307 (M + H). 

Example 58: 4-(4-Fluoro-phenoxy)-N-(4-methyl-thiazol-2-yl)- 
benzenesulfonamide 

4.(4-Flitoropheiioxy)-benzenesulfonyl chloride. 

To a stirred solution of 4-Fluorodiphenylether (Avocado, 21380) (2.35g, 12.5mmol) 
in dichloromethane (20mL) at -5°C was added drop wise, chlorosulfonic acid (Acros, 
30449) (3.64g, 31.25mmol, 2.1ml) maintaining the temperature (internal) between 0 
and 5°C. The reaction mixture was stirred at lOT for 30mins and was quenched onto 
ice/H20 (lOOg) with rapid stirring. The emulsion- was filtered through celite and the 
filtrate extracted with dichloromethane (3 x 30 mL). The combined extracts were 
washed (brine, 2 x 50 niL), dried (magnesium sulphate) and evaporated to dryness in 
vacuo to afford the title compound as a white soHd (2 g, 56%): 'H NMR (400MHz, 
CDCla) 8h 7.05-7.15 (6H, m), 7.95-8.00 (2H, q); LC-MS [ES-] m/z 267 (M-19) 

4.(4.Fluoro-phenoxy)-N-(4-methyl-thiazol-2-yl)-benzenesidfonamide 

To a solution of 2-amino-4-methylthiazole (Aldrich, A6,600-6) (0.09g, 0.75nunol) in 
pyridine (10 mL) was added portion-wise solid 4-(4-fluorophenoxy)-benzenesulfonyl 
chloride at room temperature. The reaction mixture was stirred for two hours, 
diluted with H2O (25 mL) and portioned with ethyl acetate (15 mL). The organic 
extracts were washed (H2O), dried (magnesium sulphate) and concentrated in vacuo 
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to afford a crude residue, flash chromatography ( Si02 2% 
methanol/dichloromethane), to afford the title compound as a pink crystalline solid 
(0.13g, 45%) : NMR (400 MHz CD3OD}5h2.10 (3H),6.25 (1H), 7.0 (2H), 7.05- 
7.20 (4H), 7.80-7.90 (2H), Mass spectrum (ES+) m/z 365 (M+H) 

5 

Example 59: 4-(4-FIuoro-phenoxy)-N-(2-piperidin-l-yl-ethyl)- 
benzenesulfonamide 

To a solution of l-(2-aminoethyl)-piperidine (Aldrich 14,166-6) (0.40g, 3.12 mmol) 
10 and triethylamine (Acros 15791) (0.34g, 3.40mmol) in dichloromethane (25 mL) 
was added portion-wise 4-(4-fluoro-phenoxy)-benzenesulfonyl chloride (0.98g, 
3.4mmol) at room temperature. The reaction mixture was stirred for 17 hours, 
diluted with H2O (25 mL) and the organic layer collected. The aqueous layer was - 
extracted with dichloromethane (2x15 mL) and the combined organic extracts were 
15 dried (magnesium sulphate) and concentrated in vacuo to afford a crude residue. The 
residue was purified by flash chromatography ( SiOi 2%methanoydichloromethane), 
to afford the title compound as a white crystalline solid (LOg, 85%): NMR (400 
MHz CD3OD35H 1.40 (2H), 1.50-1.60 (4H), 2.30-2.45 (6H), 2.95-3.0 (2H), 7.0-7.2 
(6H) 7.80-7.85 (2H). Mass spectrum (ES+) m/z 379 (M + H) 

20 

Example 60: 4-(4-Fluoro-phenoxy)-N-(5-methylsuIphanyi-ll,3,41-thiadiazol-2- 
yl)-benzenesulfoDamide 

4-(4-Fluoro:phenoxy)-N-(5-methylsulphanyl-[l ,3,4]-thiadiazol-2-yl)- 
25 benzenesulfonamide was prepared from 4-(4-fluoro-phenoxy)-benzenesulfonyl 

chloride (0.23g, 0.79mmol) and 2-amino-5-(methylthio)-l,3,4 thiadiazole (Aldrich. 
49,421-6) (0.11 g, 0.75mmol) according to the method described in example 4 with 
the following modification. The crude reaction mixture was purified by preparative 
HPLC to afford the title compound as a white crystalline soUd (0.04g, 14%): HPLC 
30 retention time, 3.83min (Solvent: MeCN/H2O/0.05% HCOOH, 5-95% gradient H2O- 
6min. Column: Phenomenex 50 x 3.00 i.d., C18 reverse phase. Flow rate: 
1.5ml/min.): 'H NMR (400 MHz (€03)280) 5h2.65 (3H),7.05-7.10 (2H), 7.15-7.25 
(2H), 7.70-7.35. (2H), 7.75-7.80 (2H). Mass spectrum (ES+) m/z 398 (M + H). 
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Example 61 : l-[4-(4-Fluorophenoxy)-benzenesulfonyl]-piperidine-3-carboxylic 
acid amide 

To a solution of nipecotamide (Aldrich, N810-5) (96mg, 0.75nunol) in pyridine (2 
mL) was added portion-wise solid 4-(4-fluorophenoxy)-benzenesxiIfonyl chloride 
(226mg, 0.788nimol) at room temperature. The reaction mixture was stirred for 2 
hours, diluted with H2O (10 mL) and portioned with ethyl acetate (3 x lO mL). The 
organic extracts were washed (water), dried (magnesium sulphate) and concentrated 
in vacuo to afford a crude residue. The residue was purified by preparative HPLC 
[Retention time, 3.45min (Solvent: MeCN/H2O/0.05% HCOOH, 5-95% gradient 
H2O 6min. Column: Phenoraenex 50 x 3.00 i.d., CIS reverse phase. Flow rate: 
1 .5ml/min.)] to afford the title compound as a pale yellow crystalline solid (23 mg, 
8%): 'H NMR (400MHz, DMSQ) 5h 7.68 (2H, d), 7.37 (IH, br s), 7.2-7.32 (4H, m). 
6.87 (IH, br s), 3.5-3.6 (2H, m), 2.3-2.4 (IH, m), 2.1-2.18 (IH, m), 1.7 (2H, m), 1.4 
(IH, m), 1.2, (2H, m); LC-MS [ES+] m/z 379 (M+H) 

Example 62: (4-Phenoxy-benzyl)-(5-phenyI-2H-ll,2,31trai2ole-4ylmethyI)amine 

.(4-Phenoxy-benzyl)-5-phenyl-2H-[ 1 ,2,3]traizole-4ylmethyl)amine was prepared 
from 5-phenyl-2H-[l,2,3]-triazole-4-carbaldehyde and 4-phenoxy-benzylamine 
(Fluorochem P1284) (0.432 g, 2.16 mmol) according to the method described in 
example 2 with the following modification. The residue was purified by flash 
column chromatography to afford the title compound as a white solid (0.143 g, 18.5 
%) : HPLC retention time 2.64 min ((Solvent: MeCN/H2O/0.05% NH3, 5-95% 
gradient H20-6rain. Column: Phenomenex 50 x 4.6 mm i.d., CI 8 reverse phase. 
Flow rate: 1.5mL/min.). Mass Spectrum (ES+) m/z 357 (M+H). 

Example 63: N-(2-Diethylamino-ethyl)-4-(4-fluoro-phenoxy)- 
benzenesulfonamide 

To a solution oiN.N- diethylethylenediamine (Aldrich 1 12720) (0.038g, 0.325 
mmol) in pyridine (3 mL) was added 4-(4-Fluoro-phenoxy)-benzenesulfonyl chloride 
(0.098 g, 0.342 mmol) and the reaction was stirred at room temperature for 17 hour. 
The reaction mixture was diluted with water (10 mL) and extracted with ethyl acetate 
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(3x15 mL). The organic layers were combined and washed (brine), dried 
(magnesium sulphate) and concentrated in vacuo to afford a crude oil. The oil was 
purified by flash column chromatography to afford the title compound as a pale 
yellow oil (0.007g. 6%). IH NMR (400 MHz, CDCI3) 5h 0.08-0.95 (6H), 2.37 (4H), 
2.47 (2H), 2.93 (2H), 6.97-7.13 (6H), 7.80 (2H) : Mass spectrum (ES+) m/z 367 (M 
+ H). 

Example 64: 3-[4-(2,6-Difluoro-benzyloxy)-3-methoxy-phenyll-lH-pyrazoIe 

l.[4.(2,6-Difluoro-benzyloxy)-3-methoxy-phenyl]-ethanone 



10 



To a stirred solution of l-(4-hydroxy-3-methoxy-phenyl)-ethanone (1.2 g, 7.07 
nrniol) in dimethylformamide (50 mL) was added 2,6-difluorobenzyl bromide 
(Aldrich 26,443-1) (1.5 g, 7.07 mmol), potassium carbonate (1.4 g, 10.04 mmol) and 
the reaction was heated at 100°C for 17 hours. The reaction was concentrated in 

15 vacuo and the residue dissolved in dichloromethane (100 mL). The organic solution 
- was washed (sodium hydroxide 2M), dried (magnesium sulphate) and concentrated 
in yacuo to afford the title compound as a white crystalline solid (1 .3g, 62 %) : 
HPLC retention time. 3.83 min (Solvent: MeCN/H2O/0.05% HCO2H, 5-95% 
gradient H2O - 6 min. Colunrn: Phenomenex 50 x 3.00 mm i.d.. CIS reverse phase. 

20 Flow rate: 1 .5 ml/min.). Mass spectrum (ES+) m/z 293 (M + H). 

l.[4.(2,6-Difluoro-benzyloxy)-3-met}ioxy-phmyl]-3-dimem^ 

To a solution of i-[4-(2,6-Difluoro-benzyloxy)-3-methoxy-phenyl]-ethanone (1.3 g, 
25 4.3 mmol) in dimethyl foimamide (20 mL) was added N,N-dimethylformamide 

dimethylacetal (0.52 g, 4.4 mmol) and the reaction was heated at reflux for 24 hours. 
The reaction mixture was allowed to cool, diluted with water (50 mL) and partitioned 
with ethyl acetate (20 mL). The aqueous extract was washed with ethyl acetate (2 x 
20 mL) and the organic extracts combined, dried (magnesium sulphate) and 
30 concentrated in vacuo to afford the titie compound as a yellow oil (1 .4 g, 92%) : 

HPLC retention time, 3.65, 3.84 iE/Z) min (Solvent: MeCN/H2O/0.05% HCO2H. 5- 
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95% gradient H2O - 6 min. Column: Phenomenex 50 x 3.00 mm i.d., C18 reverse 
phase. Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 348 (M + H). 

3-[4.(2,6-Difliioro-benzyloxy)-3-methoxy-phenyl]-lH-pyi-azole 

To a solution of l-[4-(2,6-Difluoro-benzyloxy)-3-methoxy-phenyl]-3- 
dimethylamino-propenone (1.4 g, 4 mmol) in ethanol (10 mL ) was added hydrazine 
hydrate (0.8 g, 16 mmol) and the reaction was stirred at reflux for 16 hours. The 
reaction was allowed to cool, diluted with water (lOOmL) and partitioned with ethyl 
acetate (50 mL). The aqueous extracts was washed with ethyl acetate (2 x 50 mL) 
and the organic extracts were combined, dried (magnesium sulphate) and 
concentrated in vacuo to afford a crude solid. The solid was purified by flash 
chromatography (SiOz, 30% ethyl acetate/hexanes) to afford the title compound as a 
white crystalline solid : HPLC retention time. 3.69 min (Solvent: MeCN/H2O/0.05% 
HCO2H, 5-95% gradient H2O - 6 min. Column: Phenomenex 50 x 3.00 mm i.d., 
C.18 reverse phase. Flow rate: 1 .5 ml/min.). Mass spectrum (ES+) m/z 3 1 7 (M + H): 

Example 65 : 3-[4-(2,6-Difluoro-benzyloxy)-3-methoxy-phenyl]-pyrazoIe-l- 
carboxylic acid amide 

To a solution of 3-[4-(2,6-Difluoro-benzyloxy)-3-methoxy-phenyl]-lH-pyrazole 
(0.21 g, 0.73 mmol) in glacial acetic acid (3 mL containing 0.05 mL H2O) was added 
a solution of sodium cyanate (Aldrich, 18,508-6) (0.06 g, 0.73 mmol) in water (0.05 
mL) and the reaction was stirred at ambient temperature for 16 hours. The reaction 
was diluted with water (20 mL) and partitioned with ethyl acetate (20 mL). The 
aqueous extract was washed with ethyl acetate (2 x 20 mL) and the organic extracts 
combined, dried (magnesium sulphate) and evaporated to afford pale yellow solid. 
The crude solid was purified by flash chromatography (Si02) to afford the title 
compound as a white crystalline solid : HPLC retention time, 3.89 min (Solvent: 
MeCN/H2O/0.05% HCO2H, 5-95% gradient H2O - 6 min. Column: Phenomenex 50 
X 3.00 mm i.d., CIS reverse phase. Flow rate: 1.5 mVmin.). Mass spectrum (ES+) 
m/z330(M + H). 
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Example 66: 3-l4-(2,6-Difluoro-benzyIoxy)-phenyi]-pyra2oie-l-carboxylic acid 
amide 

l-[4-(2, 6-Difluoro-benzyloxy)-phenyl]-ethanone 

To a stirred solution of 4'-hydroxyacetophenone (Aldricli 27,856-4) (0.95 g, 7.07 
mmol) in dimethylformamide (50 mL) was added 2,6-difluoroben2yl bromide 
(Aldrich 26,443-1) (1.5 g, 7.07 mmol), potassium carbonate (1.4 g, 10.04 mmd) and 
the reaction was heated at 100*'C for 17.hours. .The reaction was concentrated in 
vacuo and the residue dissolved in dichloromethane (100 mL). The organic solution 
was washed (sodium hydroxide 2M), dried (magnesium sulphate) and concentrated 
171 vacuo to afford the title compound as a white crystalline solid (1 .Ig, 54 %) : 
HPLC retention time, 3.92 min (Solvent: MeCN/H2O/0.05% HCO2H, 5-95% 
gradient H2O - 6 min. Column: Phenomenex 50 x 3.00 mm i.d., CIS reverse phase. 
Flow rate: 1 .5 ml/min.). Mass spectrum (ES+) m/z 263 (M + H). 

l.[4-(2,6-Difluoro-benzyloxy)-phenyl]-3-dimethylamino-propenone 

To a solution of l-[4-(2,6-Difluoro-benzyloxy)-phenyl]-ethanone (1.1 g, 4.3 mmol) 
in dimethyl formamide (20 mL) was added N,N-dimethylformamide dimethylacetal 
(0.52 g, 4.4 mmol) and the reaction was heated at reflux for 24 hours. The reaction 
mixture was allowed to cool, diluted with water (50 mL) and partitioned with ethyl 
acetate (20 mL). The aqueous extract was washed with ethyl acetate (2 x 20 mL) and 
the organic extracts combined, dried (magnesium sulphate) and concentrated in 
vacuo to afford the title compound as a yellow oil (1.3 g, 95%) : HPLC retention 
time, 3.73, 3.93 {E/2) rain (Solvent: MeCN/H2O/0.05% HCO2H, 5-95% gradient 
H2O - 6 min. Column: Phenomenex 50 x 3.00 mm i.d., C18 reverse phase. Flow 
rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 318 (M + H). 

3-[4-(2,6-Difluoro-benzyloxy)-phenyl]-lH-pyrazole 

To a solution of l-[4-(2,6-Difluoro-ben2yloxy)-phenyl]-3-dimethylamino-propenorie 
(1.3 g, 4 mmol) in ethanol (10 mL ) was added hydrazine hydrate (0.8 g, 16 mmol) 
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and the reaction was stirred at reflux for 16 hours. The reaction was allowed to cool, 
diluted with water (lOOmL) and partitioned with ethyl acetate (50 mL). The aqueous 
extracts was washed with ethyl acetate (2 x 50 mL) and the organic extracts were 
combined, dried (magnesium sulphate) and concentrated in vacuo to afford a crude 
solid. The solid was purified by flash chromatography (SiOi, 30% ethyl 
acetate/hexanes) to afford the title compound as a white crystalline solid : HPLC 
retention time, 3.69 min (Solvent: MeCN/H2O/0.05% HCO2H, 5-95% gradient H2O 
- 6 min. Column: Phenomenex 50 x 3.00 mm i.d., CIS reverse phase. Flow rate: 1.5 
ml/min.). Mass spectrum (ES+) m/z 287 (M + H). 

3-[4-(2,6-Difluoro-benzyloxy) -phenyl] -pyrazole-carboxylic acid amide 

3- [4-(2,6-Difluoro-benzyloxy)-phenyl]-lH-pyrazole-l-carboxamide was prepared . 
from 3-[4-(2,6-difluoro-ben2yloxy)phenyl]-lH-pyrazole and sodium cyanate 
(Aldrich, 18,508-6) according to the method described in Example 10 : HPLC 
retehtion time, 3.80 min (Solvent: MeCN/H2O/0.05% HCO2H, 5-95% gradient H2O 
-6 min. Column: Phenomenex 50x3.00 mm i.d., CI 8 reverse phase. Flow rate: 1.5 
mVmin.). Mass spectrum (ES+) miz 360 (M + H). 

Example 67 : (S)-ll-(5-Methyl-thiazoI-2-yl)-ethyl]-(2-phenyl-benzofuran-5- 
ylmethyl)-anune 

4- (l-Phenyl-ethylideneamineooxy)-benzaldehyde 

To a stirred solution of acetophenone (Aldrich Al,070-1) (17.06g, 142.0 mmol) in 
anhydrous ethanol (200 mL) was added hydroxylamine hydrochloride (Aldrich 
25,558-0) (15.3g, 222.0 mmol), sodium acetate (Aldrich 1 1,019-1) (18.4g, 224.0 
mmol) and water (100 mL). The reaction was heated at reflux for 3 hours and then 
cooled to room temperature. The ethanol was removed in vacuo and the aqueous 
residue quenched with 0.5M hydrochloric acid (100 mL) and extracted with diethyl 
ether. The combined organic layers were extracted with water (100 mL), brine (100 
mL), dried (magnesium sulphate) and the solvent removed in vacuo to give a red oil 
which was purified by flash column chromatography to give a white solid (18.1 g). 
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This was dissolved in tetrahydrofuran (1.5 L) and sodium hydride (Aldrich 45,291-2) 
(60% dispersion in mineral oil, 6.43g, 161 mmol ) was added portion-wise. A 
solution of 4-fluorobenzaldehyde (Aldrich 12,837-6) (16.6 g, 134 mmol) in dimethyl 
sulphoxide (100 mL) was added over 0.5 h and the reaction mixture was stirred at 
room temperature for 12 hours. The reaction mixture was quenched by the addition 
of 200 mL of ice-cold 10% hydrochloric acid and extracted with diethyl ether (3 x 
250 mL). The combined organic layers were extracted with water (100 mL), brine 
(100 mL), dried (sodium sulphate) and the solvent removed in vacuo to give a red oil 
which was purified by flash column chromatography to give a pale yellow oil which 
was crystallised from diethyl ether/isohexane to give the title compound as a pale 
yellow solid (12.0g, 36%) : HPLC retention time 4.09 min (Solvent: 
MeCN/H20/0.05% HCOOH, 5-95% gradient H2O-6 rain Column: Phenomenex 50 x 
4.6 mm i.d., CI 8 reverse phase. Flow rate: 1.5ml/min.). Mass Spectrum (ES+) m/z . 
240 (M+H) 

2-Phenyl-benzofnran-5-carhaldehyde 

A solution of 4-(l-Phenyl-ethylideneamineooxy)-benzaldehyde (5.5 g, 2.46 mmol) in 
IM hydrogen chloride in acetic acid (Aldrich 30,417-4) (70 mL) was stirred at 100»C 
for 17 hours. The reaction mixture was cooled to room temperature, poured onto 
crushed ice (100 g), and extracted with ethyl acetate (3 x 200 mL). The combined 
organic layers were extracted with sodium bicarbonate (sat) (4 x 100 mL), water 
(100 mL), brine (100 mL), dried (magnesium sulphate) and concentrated in vacuo to 
give a red oil which was purified by flash column chromatography to give the title 
compound as an off white solid (2.01g, 39%) : 'H NMR (400MHz, CDCI3) 5H 7.01 
(IH), 7.35-7.60 (4H), 7.76-7.85 (3H), 8.07 (IH), 10.09 (IH) 

(S)-[l-(5-Methyl-thiazol-2-yl)-ethyl]-(2-phenyl-hen2ofiiran^ 

(S)-[l-(5-Methyl-thiazol-2-yl)-ethyl]-(2-phenyl-ben2ofuran-5-ybnethyl)-aminewas 
prepared fi-om 2-phenyl-benzofiiran-5-carbaldehyde and l-(S)-(5-methyl-tliiazol-2- 
yl)-ethylamine hydrochloride salt according to the method described in Example 10 : 
HPLC retention time, 3.94 min (Solvent: MeCN/H2O/0.05% HCO2H, 5-95% 
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gradient H2O - 6 min. Column: Phenomenex 50 x 3.00 mm i.d., C18 reverse phase. 
Flow rate: 1.5 ml/min.). Mass spectrum (ES+) m/z 349 (M + H). 

Biological Screening 

Inhibition of Human Nayl.S stably expressed in SH-SY-5Y cells 

A SH-SY-5Y neuroblastoma cell line stably expressing the human Nayl .8 
(hNavl .8) ion channel was constructed. This cell line has been used to develop' a 
medium to high throughput assay for determining the ability of test compounds to 
inhibit membrane depolarisation mediated via the hNavl.8 channel. 

SH-SY-5Y hNavl.8 are grown in adherent monolayer culture using 50:50 
Ham's F-12 / EMEM tissue culture medium supplemented with 15% (v/v) foetal 
bovine serum; 2mM L-glutamine, 1% NEAA and 600ng.mr' Geneticin sulphate. 
Cells are removed from the tissue culture flask using trypsin/EDTA and re-plated 
into black walled, clear bottom 96-well assay plates at 50,000cells.weir' 24 hours 
prior to assay. 

On the day of assay the cell assay plates are washed to remove cell culture 
medium using a sodium free assay buffer (145mM teframethyl ammonium chloride; 
2mM calcium chloride; O.SmM inagnesium chloride hexahydrate; lOmM HEPES; 
lOmM glucose; 5mM potassium chloride, pH 7.4). Fluorescent membrane potential 
dye solution (FLIPR™ membrane potential dye, Molecular Devices Corporation), 
containing 10\M of a pyretliroid to prevent channel inactivation and 250nM 
tetrodotoxin (TTX) to reduce interference from TTX-sensitive sodium channels 
present in the cell line. Test-compound, initially dissolved in dimethyl sulfoxide but 
further diluted in sodium free buffer, is added to achieve the final test concenfration 

range of lOOfiM - O.OSnM. 

Cell plates are incubated for 30 minutes at room temperature to allow 
equiUbration of dye and test compound. Plates are then transferred to a fluorescence 
plate reader for fluorescence measurement using an excitation wavelength of 530nm 
whilst measuring fluorescence emission at 565nm. Baseline fluorescence levels are 
first determined before the addition of a sodium containing buffer (220mM sodium 
chloride; 2mM calcium chloride; O.SmM magnesium chloride hexaliydrate; lOmM 
HEPES; lOmM glucose; 5mM potassium chloride. pH 7.4) to cause membrane 
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depolarisation in those cells where channel block has not been effected (final sodium 
concentration = 72.5mM). Membrane depolarisation is registered by an increase in 
fluorescence emission at S6Snm. 

The change in fluorescence seen in each test well upon the addition of sodium 
containing buffer is calculated relative to the baseline fluorescence for that well. 
This figure is then used for calculating the IC50 for each test compound. The results 
are set out in the Table below. 

RESULTS 



TABLE 1 



Compound 




Example 5 


o.oo 


Example 6 




E/Xampie y 


2.43 


Example 10 


3.11 


Example 1 1 


0.42 


Example 12 


0.29 


Example 13 


4.61 


Example 14 


7.10 


Example 15 


3.35 


Example 16 


2.75 


Example 33 


0.57 


Example 34 


0.38 


Example 35 


0.29 


Example 37 


0.29 


Example 38 


0.26 


Example 17 


1.12 


Example 39 


0.61 


Example 40 


0.46 


Example 41 


0.99 
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Example 18 


1.06 


Example 19 


1.33 


Example 20 


0.81 


Example 21 


1.27 


Example 22 


2.68 


Example 23 


4.82 


Example 24 


7.48 


Example 25 


32.75 


Example 26 


1.69 


Example 27 


5.78 


Example 28 


2,33 


Example 29 


1.18 


Example 30 


3.56 


Example 31 


5.22 


Example 32 


3.15 


Example 43 


0.40 


Example 44 


5.57 


Example 42 


0.27 


Example 45 . 


0.93 


Example 46 


1.89 


Example 47 


5.60 


Example 48 


0.91 


Example 49 


7.00 


Example 50 


6.14 


Example 51 


6.40 


Example 52 


6.47 


Example 53 


3.52 


Example 54 


2J6 


Example 55 


1.17 
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TABLE 2 



Compound 


ICso 


Example 56 


6.79 


Example 57 


1.01 


Example 58 


18.39 


Example 59 


2.43 


Example 60 


0.93 


Example 61 


.5.59 


Example 62 


3.11 


Example 63 


16.55 


Example 64 


25.00 


Example 65 


33.27 


Example 66 


25.41 
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CLAIMS 

1 . Use of a compound of formula (II), or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for use in the treatment or prevention of 
a condition where SNS sodium channels are involved in the underlying mechanism 
of the disease or in producing symptoms that can be treated separately, 




(H) 



wherein: 

Ri represents hydrogen, Ci-Ce alkyl, Co-Cio aryl, a 5- to 10- membered 
heteroaryl group, a 5- to 10- membered heterocyclyl group or a C3-C6 

carbocyclyl group; 

each R2 is the same or different and represents CrCo alkyl, halogen, Ci-Ce 
alkoxy, d-Ce alkythio, hydroxy, nitro, cyano, amino, (Ci-Ce alkyl)amino or 
di-(CrC6 alkyl)amino; 

■ R3 represents hydrogen, Cj-Co alkyl, or together with R4 represents a C2-C4 
alkylene group; 

R4 represents hydrogen, Ci-Ce alkyl, Ce-Cio aryl, C3-C6 carbocyclyl, a 5- to 
10- membered heteroaryl group, a 5- to 10- membered heterocyclyl group, 
-(CrC6 alkyl)-aryl, -(Ci-Ce alkyl)-(C3-C6 carbocyclyl), -(Ci-Ce alkyl)-(5- to 
10- membered heteroaryl), -(CpCe alkyl)-(5- to 10- membered heterocyclyl) 
or, together with R3 represents a C2-C4 alkylene group; 
nisO, 1,2, 3 or 4; 

X represents a -CHo-, -CO-, -SO- or -8(0)2- group; and 
Het represents a 5- membered heteroaryl group or a 5- membered 
heterocyclyl group; 
wherein: 

die alkyl and alkylene groups and moieties in the substituents Ri to R4 are 
unsubstituted or are substituted by 1, 2 or 3 substituents which are the same 
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or different and are selected from halogen, hydroxy, amino, Cj-Ca alkoxy, Ci- 
. C4 alkylthio, CrC4 alkylamino and di(Ci-C4 alkyl)amino substituents; and 
the aryl, heteroaryl, heterocyclyl and carbocyclyl groups and moieties in the 
.substituents Ri, R4 and Het are unsubstituted or are substituted by 1, 2 or 3 
substituents which are the same or different and are selected from halogen, 
C1-C6 alkyl, CpCe alkoxy, Ci-Cs alkylthio, hydroxy, nitro, cyano, amino, Ci- 
C6 alkylamino, di-(CrC6 alkyl)amino, Ci-Ce haloalkyl, d-Ce haloalkoxy and 
CrC6 haloalkyltliio substituents. 

2. Use according to claim 1 wherein the alkyl and alkylene groups and moieties 
in the substituents Ri to R4 are unsubstituted or are substituted by 1 , 2 or 3 
substituents which are the same or different and are selected from halogen, hydroxy, 
amino, C1-C2 alkoxy, CrC2 alkylthio, Ci-Ca alkylamino and di(Ci-C2 alkyl) amino - 
substituents. 

3. Use according to claim 2, wherein the alkyl and alkylene groups and moieties 
in the substituents Ri to R4 are unsubstituted or are substituted by one or two 
substituents selected from hydroxy, CrC2 alkoxy and C1-C2 alkylthio substituents. 

4. Use according to any one of the preceding claims, wherein, when an aryl, 
heteroaryl, heterocyclyl or carbocyclyl group or moiety in the substituent Ri, R4 or 
Het carries a nitro or cyano substituent, only one of the substituents on the aryl, 
heteroaryl, heterocyclyl or carbocyclyl group is a nitro or cyano group. 

5. Use according to any one of the preceding claims, wherein the aryl, 
heteroaryl, heterocyclyl and carbocyclyl groups and moieties in the substituents Ri, 
R4 and Het are unsubstituted or are substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, CrC4 alkyl, CrC4 alkoxy, CrC4 
alkylthio, hydroxy, cyano, CrC^ haloalkyl, C1-C4 haloalkoxy and CrC4 
haloalkylthio substituents. 

6. Use according to claim 5, wherein the aryl, heteroaryl, heterocyclyl and 
carbocyclyl groups and moieties in the substituents Ri, R4 and Het are unsubstituted 
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or are substituted by 1, 2 or 3 substituents which are the same or different and are 
selected from halogen, CrC2 alkyl, C1-C2 alkoxy, hydroxy, cyano, C1-C2 haloalkyl, 
Ci-C2haloalkoxy and C1-C2 haloalkylthio substituents. 

7. Use according to any one of the preceding claims, wherein Ri is hydrogen, 
C1-C6 alkyl, Ce-Cio aryl, a 5- to 10- membered heteroaryl group or a C3-C6 
cycloalkyl group. 

8. Use according to claim 7 wherein, when Ri is C-i-Ce alkyl or C3-C6 
cycloalkyl, it is unsubstituted. 

9. Use according to any one of the preceding claims, wherein, when n is more 
than 1, not more than one R2 substituent represents a group selected from nitro and - 
cyano. 

10. Use according to any one of the preceding claims, wherein each R2 is the 
same or different and represents CrC4 alkyl, halogen, Cj-Ca alkoxy, CrC4 alkylthio, 
hydroxy, nitro, cyano, amino, (C1-C4 alkyl)amino or di(Ci-C4 alkyl)amino. 

11. Use according to any one of the preceding claims, wherein the or each R2 
substituent is unsubstituted. 

12. Use accordmg to any one of the preceding claims, wherein n is 0, 1 or 2. 

13. Use according to any one of the preceding claims, wherein X2 represents 
-CH2-. 

14. Use according to any one of the preceding claims, wherein R3 represents 
hydrogen or CrC4 alkyl or, together with R4, represents an unsubstituted C2-C4 
alkylene group. 

15. Use according to any one of the preceding claims, wherein the R3 substituent 
is unsubstituted and, when R3 and R4 together represent a C2-C4 aUcylene group, the 
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C2-C4 alkylene group is unsubstituted. 

16. Use according to any one of the preceding claims, wherein R4 represents 
hydrogen, CrQ alkyl, Ce-Cio aryl, C3-C6 carbocyclyl, a 5- to 10- membered 
5 heteroaryl group, a 5- to 10- membered heterocyclyl group, -(C1-C2 alkyl)-(C6-Cio 
aryl), -(C1-C2 alkyl)-(C3-C6 carbocyclyl), -(CrC2 alkyl)-(5- to 10- membered 
heteroaryl), -(C1-C2 alkyl)-(5- to 10- membered heterocyclyl) or, together with R3, 
represents a C2-C4 alkylene group. 

10 17. Use according to claim 1 6 wherein R4 represents hydrogen, C i -C4 alkyl, 
phenyl, C3-C6 cycloalkyl, a 5- or 6- membered heteroaryl group, -(C1-C2 alkyl)- 
phenyl or, together with R3, represents an unsubstituted C2-C4 alkylene group. 

18. Use according to any one of the precedmg claims, wherein Het is a 5- 

15 membered heteroaryl group containing 1 or 2 heteroatoms selected from N, O and S. 

19. Use according to any one of the preceding claims, wherein the compound of 
formula (II) is a compound of formula (Ila), 




wherein: 

Ri is hydrogen, an unsubstituted CrC4 alkyl group, an unsubstituted 
cyclohexyl group or a phenyl group which is unsubstituted or substituted by 
25 1, 2 or 3 substituents selected from halogen, cyano, CrC2 alkoxy, CrC2 

haloalkyl, CrCz haloalkoxy and C1-C2 haloalkylthio substituents; 
each R2 is the same or different and represents halogen, hydroxyl, amino, 
nitro or an unsubstituted d-Ci alkyl, d-Cz alkoxy, (C1-C2 alkyl)amino or 
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di(Ci-C2 alkyl)amino group, provided that not more flian one R2 substituent is 
nitro; 



group; 

Het is a 5- membered heteroaryl group containing 1 or 2 heteroatoms selected 
from N, O and S, which is unsubstituted or substituted by 1, 2 or 3 
substituents which are the same or different and are selected from halogen, 
C1-C2 alkyl and CrC2 haloalkyl substituents; and - 
n is 0, 1 or 2. 

20. Use of a compound of formula (I), or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for use in the treatment or prevention of 
a condition where SNS sodium channels are involved in the underlying mechanism , 
of the disease or in producing symptoms that can be treated separately 



each Ri is the same or different and represents halogen, Ci-Q alkyl, Ci-Ce 
alkoxy, Ci-Ce alkylthio, hydroxy, amino, Ci-Ce alkylamino or di-(Ci-C6 
alkyl)amino; 
nis 0, 1,2 or 3; 

X, represents a direct bond, -L-O-L'-, -L-S-L'- or -L-NR'-L'- wherein L and h' 
are the same or different and each represent a direct bond or C1-C4 alkylene 
group and R' represents hydrogen or CrC4 alkyl; 

Ar represents a 5- to 6- membered heteroaryl group or a phenyl group which 
is optionally fused to a 5- membered heteroaryl group; 
X2 represents a direct bond, -L"-0-, -if'-S-, L"-m!-, -CO-, -CO2-, -S(0)-, 
-S(0)2-, -CO-NR'-, -S(0)-NR'- or -S(0)2-NR'-, wherein L" represents a direct 
bond or Ci-Ca alkylene group and R' represents hydrogen or C1-C4 alkyl; and 



R4 represents hydrogen or an unsubstituted C1-C4 alkyl, phenyl or benzyl 




(D 



wherein: 
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Y represents -L'^-NR^R'' or a -(Ci-Ce alkyl)-(5- to 10- membered heteroaryl), 
-(Ci-Ce alkyl)-(5- to 10- membered heterocyclyl), -(Ci-Ce alkyl)-phenyl, 
phenyl, 5- to 10- membered heteroaryl or 5- to 10- membered heterocyclyl 
group, wherein \J" is a C1-C4 alkylene group and R' and R" are the same or 
different and each represent hydrogen, Ci-Ce alkyl or phenyl, provided that 
(a) when Y is a 5- to 10- membered heteroaryl group it is other than a pyridyl 
group and (b) when Xi is -0-, -S- or -NR'-, X2 is a direct bond and Y is a 5- 
to 10- membered heteroaryl group which contains 1 or 2 heteroatoms selected 
fromN, 0 and S, the 5- to 10- membered heteroaryl group is attached via a 
carbon atom which is not adjacent to a N atom, 
wherein: 

the alkyl and alkylene groups and moieties in the substituents Ri , Xi , X2 and 
Y are unsubstituted or are substituted by 1, 2 or 3 substituents which are the - 
same or different and are selected from halogen, hydroxy, amino, C1-C4 
alkoxy, C1-C4 alkylthio, C1-C4 alkylamino and di(Ci-C4 alkyl)amino 
substituents; and 

the phenyl, heteroaryl and heterocyclyl groups in the substituents Ati and Y 
are unsubstituted or are substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, d-Ce alkyl, Ci-Ce alkoxy, 
Ci-Ce alkylthio, hydroxy, -NR'r", C,-C6 haloalkyl, C-Cs haloalkoxy, C-Cs 
haloalkylthio, cyano, nitro. -CONR'r'', -S(0)2-NR'r'', -CO2-R''. -S(0)2R'' and 
phenyl substituents, wherein R' and R'^ are the same or different and each 
represent hydrogen or C1-C4 alkyl. 

21. Use according to claim 20, wherein the alkyl and alkylene groups and 
moieties in the substituents R,, X,, X2 and Y are unsubstituted or are substituted by 1 
or 2 substituents selected from halogen, hydroxy, Ci-C2 alkoxy and C1-C2 alkylthio 
substituents. 

22. Use according to claim 20 or 2 1 , wherein the phenyl, heteroaryl and 
heterocyclyl groups and moieties in the substituents Ar and Y are unsubstituted or 
are substituted by 1 or 2 substituents which are the same or different and are selected 
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from halogen, hydroxy, amino, C1-C2 alkyl, CpCa alkoxy, C1-C2 alkylthio, CrC2 
haloalkyl, CrC2 haloalkoxy, C1-C2 haloalkylthio, carbamyl and phenyl substituents. 

23. Use according to any one of claims 20 to 22, wherein each Ri is the same or 
5 different and represents halogen, C1-C4 alkyl, CrCi alkoxy or C1-C4 alkylthio. 

24. Use according to claim 23, wherein each Ri is the same or different and 
represents halogen or an unsubstituted C1-C2 alkyl, CrC2 haloalkyl, C1-C2 alkoxy, 
C1-C2 haloalkoxy, C1-C2 alkylthio or C1-C2 haloalkylthio group. 

10 

25. Use according to any one of claims 20 to 24, wherein n is 0, 1 or 2. 

26. Use according to any one of claims 20 to 25, wherein each L and l! moiety in 
the Xi group is a direct bond or a methylene or ethylene group. 

15 

27. Use according to any one of claims 20 to 26, wherein Xi is -O- or -S-. 

28. Use according to any one of claims 20 to 26, wherein Xi is -L-0- or -L-S- 
wherein L is a C1-C4 alkylene group. 

20 

29. Use according to any one of claims 20 to 26, wherein Xi is a direct bond. 

30. Use according to any one of claims 20 to 29, wherein Ar is a 5- membered 
heteroaryl group, a phenyl group or a phenyl group fused to a 5- membered 

25 heteroaryl group. 

31. Use according to any one of claims 20 to 30, wherein the Ar group is 
unsubstituted or substituted by one or two substituents which are the same or 
different and are selected from halogen, hydroxy, CrC2 alkyl, C1-C2 haloalkyl, CrC2 

30 alkoxy, C1-C2 haloalkoxy, C1-C2 alkylthio and CrC2 haloalkylthio substituents, 

32. Use according to any one of claims 20 to 3 1 , wherein each L^^ moiety in the 
X2 group is a methylene or ethylene group. 
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33. Use according to any one of claims 20 to 32, wherein X2 represents a direct 
bond, -L'^-NR^-, -CO-, -S(0)-, -S(0)2-, -CO-NR'- or -S(0)2-NR^- wherein l!^ is as 
defined in any one of the preceding claims and is hydrogen, methyl or ethyl. 

5 34. Use according to any one of claims 20 to 33, wherein X2 is not a direct bond 
when Xi is -0-, -S-, -NR^- or a direct bond. 

35. Use according to any one of claims 20 to 34, wherein l!^^ in the Y substituent 
is an unsubstituted d- C4 alkylene group. 

10 

36. . Use according to any one of claims 20 to 35, wherein Y represents -(CrC4 
alkyl)-N(CrC4 alkyl)2, or a -(CrC4 alkyl)-(5- to 10- membered heteroaryl), -(C1-C4 
alkyl)-(5- to 10- membered heterocyclyl), -(C1-C4 alkyl)-phenyl, phenyl, 5- 
membered heteroaryl or 5- to 10- membered heterocyclyl group, provided that when 

15 Xi is -0-, -S- or -NR^-, X2 is a direct bond and Y is a heteroaryl group which 

contains 1 or 2 heteroatoms selected from N, O or S, Y is attached via a carbon atom 
which is not adjacent to a N atom. 

37. Use according to any one of claims 20 to 36, wherein whenever Y is a 5- 
20 membered heteroaryl group, either Xi is -O-CH2- or X2 is other than a direct bond. 

38. Use according to any one of claims 20 to 37, wherein the compound of 
foraiula (I) is a compound of formula (la) 




wherein: 

each Ri is the same or different and is as defined in any one of claims 20 to 
37; 

30 - n is as defined in any one of claims 20 to 37; 
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each R2 is the same or different and is halogen, hydroxy, C1-C2 alkyl, CrCi 
haloalkyl, d-Cz alkoxy, C1-C2 haloalkoxy, C1-C2 alkylthio or C1-C2 
haloalkylthio; 
m is 0, 1 or 2; 

5 - X2 is as defined in any one of claims 20 to 37; and 

Y is -(CrC4 alkyl)-N(CrC4 alkyl)2 or a -(CrC4 alkyl)-(5. to 6- membered 
heteroaryl), -(CrC4 alkyl)-(5- to 10- membered heterocyclyl), 5- membered 
heteroaryl or 5- to 10- membered heterocyclyl group, provided that when X2 
is a direct bond and Y is a heteroaryl group containing 1 or 2 heteroatoms 

10 selected from N, O and S, Y is attached via a carbon atom which is not 

adjacent to a nitrogen atom, 
wherein: 

the alkyl and alkylene groups and moieties in the substituents Ri, R2, X2 
and Y are unsubstituted; and 
1 5 - the heteroaryl and heterocyclyl groups and moieties in the substituent Y are 
unsubstituted or substituted by one or two substituents which are the same or 
different and are selected from halogen, hydroxy, amino, C1-C2 alkyl, CrC2 
alkoxy, CrC2 alkylthio, CrC2 haloalkyl, CrC2 haloalkoxy, C1-C2 
haloalkylthio, carbamyl and phenyl substituents. 

20 

39. Use according to claim 38, wherein each Ri in the formula (la) is the same or 
different and is a halogen atom, n in the formula (la) is 0, 1 or 2, and/or X2 in the 
formula (la) is -CHj-NH-, -S(0)2->JH- or -S(0)2-. 

25 40. Use according to claim 38 or 39, wherein each R2 in the formula (la) is the 
same or different and is CrC2 alkyl or C1-C2 alkoxy, and/or m in the formula (la) is ' 
Oorl. 

41. Use according to any one of claims 38 to 40, wherein Y in the formula (la) is 
30 -(C1-C2 alkyl)-N(CirC2 alkyl)2 or a -(C1-C2 alkyl)-(5- to 6- membered heteroaryl), 
.(C1-C2 alkyI)-(5- to 6- membered heterocyclyl), 5- membered heteroaryl or 5- to 6- 
membered heterocyclyl group, provided that when X2 is a direct bond and Y is a 
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heteroaryl group containing 1 or 2 heteroatoms selected from N, O and S, Y is 
attached via a carbon atom which is not adjacent to a nitrogen atom. 

42. Use according to any one of claims 20 to 37, wherein the compound of 
5 formula (I) is a compound of formula (lb) 



(Ri)n 





wherein: 

Ri , R2, m and X2 are as defined in any one of claims 38 to 41 ; and . 
10 - Y is -(C1-C4 alkyl)-N(CrC4 alkyl): or a -(C1-C4 alkyl)-(5- to 6- membered 
heteroaryl), -(C1-C4 alkyl)-(5- to 10- membered heterocyclyl), 5- membered 
heteroaryl or 5- to 10- membered heterocyclyl group, 
wherein: 

the alkyl and alkylene groups and moieties in the substituents Ri, R2, X2 

1 5 and Y are unsubstituted; and 

the heteroaryl and heterocyclyl groups and moieties in the substituent Y are 
unsubstituted or substituted by one or two substituents which are the same or 
different and are selected from halogen, hydroxy, amino, C1-C2 alkyl, C1-C2 
alkoxy, C1-C2 alkylthio, C1-C2 haloalkyl, Ci-C2 haloalkoxy, C1-C2 

20 haloalkylthio, carbamyl and phenyl substituents. 

43 . Use according to any one of claims 20 to 37, wherein the compound of 
formula (I) is a compound of formula (Ic) 



(Ri)n-f- ll r (Ic) 

^^^^Ar-^N-^-Rs 
25 ^ 
wherein: 

each Ri is the same or different and is as defined in any one of claims 20 to 
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n is as defined in any one of claims 20 to 42; 
Ar is as defined in any one of claims 20 to 42; 
L is a C1-C4 alkylene group; and 

R3 is phenyl, 5- to 6- membered heteroaryl or 5- to 6- membered heterocyclyl, 
wherein: 

the alkyl and alkylene groups and moieties in the substituents Ri and L are 
unsubstituted; and 

the phenyl, heteroaryl and heterocyclyl groups and moieties in the 
substituents Ar and R3 are unsubstituted or are substituted by one or two 
substituents selected jfrom halogen, C1-C2 alkyl, C1-C2 alkoxy, d-Ca 
alkylthio, CrC2 haloalkyl, C1-C2 haloalkoxy and C1-C2 haloalkylthio 
substituents. 

44. Use according to claim 43, wherein Ar in the formula (Ic) is an unsubstituted 
triazolyl, imidazolyl, phenyl, benzofuranyl, benzothienyl or indolyl group. 

45. Use according to claim 43 or 44, wherein R3 in the formula (Ic) is a phenyl or 
5- membered heteroaryl group which is unsubstituted or substituted by a CrC2 alkyl 
substituent. 

46. Use according to any one of the preceding claims, wherein said medicament 
is for use in the treatment or prevention .of a condition selected from chronic and 
acute pain, tinnitus, bowel disorders, bladder dysfunction and demyelinating 
diseases. 

47. A compound of formula (I'), or a pharmaceutically acceptable salt thereof, for 
use in the treatment of the human or animal body, 
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wherein: 

each Ri is the same or different and represents halogen, Ci-Ce alkyl, Ci-Cg 
alkoxy, Cj-Q alkylthio, hydroxy, amino, Ci-Ce alkylamino or di-(Ci-C6 
a]kyl)amino; 
5 - n is 0,1, 2 or 3; 

Xi represents a direct bond, -L-O-L'-, -L-S-L'- or -L-NR'-L'- wherein L and l! 
are the same or different and each represent a direct bond or C1-C4 alkylene 
group and represents hydrogen or Ci -C4 alkyl; 

At represents a 5- to 6- membered heteroaryl group or & phenyl group which 
10 is optionally fused to a 5- membered heteroaryl group; 

X2 represents a direct bond, -L"-0-, -L'^-S-, L"-NR'-, -CO-, -CO2-, -S(0)-, 
-S(0)2-, -CO-NR'-, -S(0)-NR'- or -S(0)2-NR'-, wherein L" represents a direct 
bond or C1-C4 alkylene group and R' represents hydrogen or C1-C4 alkyl; and 

Y represents -L'"-NR'r" or a -(Ci-Ce alkyl)-(5: to 10- membered heteroaryl), 
15 -(Ci-Ce alkyl)-(5- to 10- membered heterocyclyl), -(Ci-Ce alkyl)-phenyl, 

phenyl, 5- to 10- membered heteroaryl or 5- to 10- membered heterocyclyl 
group, wherein l!" is a C1-C4 alkylene group and r' and R^' are the same or 
different and each represent hydrogen, Ci-Ce alkyl or phenyl, provided that 
(a) when Y is a 5- to 10- membered heteroaryl group it is other than a pyridyl 
20 group and (b) when Xi is -0-, -S- or -NR^ X2 is a direct bond and Y is a 5- 

to 10- membered heteroaryl group which contains 1 or 2 heteroatoms selected 
from N, O and S, the 5- to 10- membered heteroaryl group is attached via a 
carbon atom which is not adjacent to a N atom, 
wherein: 

25 - the alkyl and alkylene groups and moieties in the substituents Ri, Xi, X2 and 

Y are unsubstituted or are substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, hydroxy, amino, C1-C4 
alkoxy, C1-C4 alkylthio, C1-C4 alkylamino and di(CrC4 alkyl)amino 
substituents; and 

30 - the phenyl, heteroaryl and heterocyclyl groups in the substituents Ar 1 and Y 
are unsubstituted or are substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, Ci-Cg alkyl, Ci-Ce alkoxy. 
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C-Ce alkylthio, hydroxy, -NRV', C-Ca haloalkyl, Ci-Ce haloalkoxy, Ci-d 
haloalkylthio, cyano, -CONR'r", -S(0)2-NR'r'', -COz-R", -S(0)2R" and 
phenyl substituents, wherein R' and R'' are the same or different and each 
represent hydrogen or C1-C4 alkyl, 
5 provided that the compound of formula (I) is other than 4-[4-(benzyloxy)phenyl]- 
IH-pyrazoIe. 

48. A compound of formula (H") or a phannaceutically acceptable salt thereof 



(Ri)n-P' jl (I") 
^^^^'^X,- Ar — Xo— Y 

10 

wherein: 

each Ri is the same or different and represents halogen, Ci-Ce alkyl, Ci-Ce 
alkoxy, Ci-Ce alkylthio, hydroxy, CrCe alkylamino or di-(Ci-C6 alkyl)amino; 
n is 0,1, 2 or 3; 

15 - X, represents a direct bond, -L-O-L'-, -L-S-L'- or -L-NR'-L'- wherein L and L' 
are the same or different and each represent a direct bond or C1-G4 alkylene 
group and R' represents hydrogen or C1-C4 alkyl; 

At represents a 5- to 6- membered heteroaryl group or a phenyl group which 
is optionally fused to a 5- membered heteroaryl group; 

20 - X2 represents a direct bond, -L"-0-. -L"-S-, L'^-NR'-, -CO-. -CO2-, -S(0)-, 

-S(0)2-, -CO-NR'-. -S(0)-NR'- or -S(0)2-NR'-, wherein L" represents a direct 
bond or C1-C4 alkylene group and R' represents hydrogen or C1-C4 alkyl; and 
Y represents -L'"-NR'r'' or a -(Ci-Cg alkyl)-(5- to 10- membered heteroaryl), 
-(Ci-Ce alkyl)-(5- to 10- membered heterocyclyl), -(Ci-Co alkyl)-phenyl, 

25 phenyl, 5- to 10- membered heteroaryl or 5- to 10- membered heterocyclyl 

group, wherein l!" is a C1-C4 alkylene group and R' and R" are the same or 
different and each represent hydrogen, Cj-Ce alkyl or phenyl, provided that 
(a) when Y is a 5- to 10- membered heteroaryl group it is other than a pyridyl 
group and (b) when Xi is -0-, -S- or -MR'-, X2 is a direct bond and Y is a 5- 

30 to 10- membered heteroaryl group which contains 1 or 2 heteroatoms selected 
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from N, 0 and S, the 5- to 10- membered heteroaryl group is attached via a 
catrbon atom which is not adjacent to a N atom, 
wherein: 

the alkyl and alkylene groups and moieties in the substituents Ri, Xi, X2 and 
Y are unsubstituted or are substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, hydroxy, amino, C1-C4 
alkoxy, C1-C4 alkylthio, CrC4 alkylamino and di(CrC4 alkyl)amino 
substituents; and 

the phenyl, heteroaryl and heterocyclyl groups in the substituents Ari and Y 
are unslibstituted or are substituted by 1, 2 or 3 substituents which are the 
same or different and are selected from halogen, d-Ce alkyl, CrC6 alkoxy, 
CrC6 alkylthio, hydroxy, -NR^R^^, CrCo haloalkyl, CrCe haloalkoxy, CpCe 
haloalkylthio, cyano, -CONR^R^ -S(0)2-NR'R^ -C02-R^', -S(0)2R'' and " 
phenyl substituents, wherein R^ and R^' are the same or different and each 
represent hydrogen or C1-C4 alkyl. 

provided that the compound of formula (I") is other than 4.[4-(ben2yloxy)phenyl]- 

IH-pyrazole. 

49. A compound according to claim 47 or 48, wherein Ru n, Xi, Ar, X2 and Y are 
as defined in any one of claims 20 to 45 . 

50. A compound of the fonnula (II), as defined in any one of claims 1 to 19, or a 
pharmaceutically acceptable salt thereof, for use in the treatment of the human or 
animal body. 

51. A pharmaceutical composition comprising a compound according to any one 
of clauns 47 to 50 and a pharmaceutically acceptable carrier or diluent. 

52. A composition accordmg to claim 5 1 which is a capsule or tablet comprising 
from 10 to 500 mg of the compound according to any one of claims 47 to 50. 

53. An inhalation device comprising a pharmaceutical composition according to 
claim 51. 
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54. An inhalation device according to claim 53, which is a nebulizer. 

55. A compound of the formula (H) as defined in any one of claims 1 to 19, or a 
phaimaceutically acceptable salt thereof, in which Het is other than furanyl. 

56. A method of treating a patient suffering from or susceptible to a condition 
defined in claim 1 or 46, which method comprises administering to said patient an 
effective amount of a compound of formula (I), as defined in any one of claims'lO 
45, a compound of formula (II), as defined in any one of claims 1 to 19, or a 
pharmaceutically acceptable salt thereof. 
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(57) Abstract: Compounds of the formulae (I) and (11), and phamtiaceutically acceptable salts thereof, are found to be inhibitors of 
sensory neurone specific (SNS) sodium channels. They are therefore useful as analgesic and neuroprotective agents. Formula (I) & 
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